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TO THE RIGHT HONOURABLE CHARLES THOMSON 


REP CHIN, MM P:°-PRESIDENT. ~ OF THER: LOCAL: 


GOVERNMENT BOARD. 


SIR, 

In the present Report [ have the honour to submit to 
you, to be laid before Parliament, an account of the proceedings 
of your Medical Department during the year 1888. The Report 
is in supplement to the Eighteenth Annual HReport of your 
Board. | 


I find the number of references made to my Department for 
advice on matters of the Board’s administrative business 
amounted during the year to over 6,000. Conferences of local 
authorities with the Department upon questions involving local 


sanitary considerations have been 52 in number. They have 
_ related principally to proposals for local byelaws, and to designs 


for borrowing money for local sanitary purposes. Requests for 
advice from the Colonial and other Government Offices have 
been received and complied with, and I note. with satisfaction 


the increasing degree to which counsel and assistance is sought 


from the Department by Medical Officers of Health and others. 


i 


IL—ADMINISTRATIVE RELATIONS OF THE MEDICAL 
DEPARTMENT, 


1, VACCINATION AND PUBLIC VACCINATION. 


The returns of vaccination ofticers made up to January 31st, 
1888, have reference to the children, whose births were registered 
in England and Wales during 1886. ‘They form the first of the 
appended papers (A., No. 1), and they show 6°4 per cent., of 
the children born in 1886, to have been unaccounted for by 
the vaccination officers. For the metropolis the corresponding 
figure was 7°8; for the provinces it was 6°1; all these figures 
showing a noteworthy excess over those of the previous year. 

‘For England and Wales, itis computed that the number of 
children born in 1886 and. surviving to the date when the 
vaccination officers’ returns were made up, was approximately 
748,336, and that of these, 689,323 (or 92°1 per cent.) were at 
that date to be ranked in the vaccinated community, while 


é - 59,013 (or 7:9 per cent.) presumably went to swell the unvac- 


— cinated community, 
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Re Mrapteks Inspection of the vaccination afforded by publie vaccinators 
iy vorricer’s was made as usual by the Medical Department. In the year 1888 
BB ik Vines (App. A., No. 2) 293 unions, comprising L410 vaccination dis- 
__ cination. tricts, were visited. The satisfactory working of the arranges 
| ments for public vaccination which J have recorded in former 
years was observed at the inspections of ‘A888, and awards of 
money from the Parliamentary Grant were made to 995 public 
vaccinators who, having been in office during a prescribed period, 
had conformed to the conditions of their vaccination contracts- 
and had properly performed the duties set forth in the Instruc- 


tions of the Board. 










_* eine Hstablish- The business of the National Vaccine Establishment (App. A., 
ment. No. 3), administered by your Board, extended during the year 
ae 1888 to the collection of 9,655 capillary tubes: and 2,841 ivory 
points charged with humanised vaccine, and of 107 capillary 
tubes and 21,155 ivory points charged with calf lymph. These 
supplies were distributed, in answer to 10,205 applications, to 
medical practitioners in England and Wales, and elsewhere. Five 
representations, but ne more, of unsatisfactory results obtained 
en with Establishment lymph were received from these practitioners. 
Boab ynph. During the year the operations of the Board’s Animal Vaccine 
eee Station at Lamb’s Conduit Street comprised 7,048 primary vac- 
cinations and 208 re-vaccinations. Details as to the degree of 
--- guecess attained in these vaccinations are given by Dr. Coryin | 
an appended report (Appendix A., No. 4). , | . 
aa In England and Waies, during the year 1888, some seven 
eh hundred thousand vaccinations were performed by medical prac- 
cise titioners, public and private; and in the course of the year 
representations were received by the Board from 10 sources, 
alleging injury of one or another kind to have resulted from 
vaccination. Inquiry by Medical Inspectors showed two of these 
cases to be measles and whooping cough concurrent with vaccina- 
tion, two to be of skin eruptions following on vaccination, and the 
f remainder to be cases of erysipelas or similar disease. . 
At the end of 1888 the Registrar-General, by the Board’s 
desire, issued a circular to local registrars requesting them to 
transmit to the Board copies of all death certificates in which 
vaccination was mentioned among the causes of death. It is 
intended to make immediate investigation of each such ease, and 
to submit the total result to the Royal Commission which is 
about to sit on the subject of vaccination. 


4 


eee 2, OTHER ADMINISTRATIVE RELATIONS OF MEDICAL: 
oa DEPARTMENT. : 
; _ Inauiriesabout Among the local inquiries made by Medical Inspectors during 
Bi : the year, one of these has already been mentioned in my previous 
ea Annual Report. Dr. Barry’s investigation of the prevalence of 


small-pow in Sheftield, with his comprehensive Report upon the 


iil 


subject, occupied him for several months during the year last 
past, and his history of the epidemic has already been presented 
to Parliament as a folio volume. Referring to this Report for 
the complete account of Dr. Barry’s far-reaching investigation, I 
reprint by way of summary, particularly for those who will not 
ordinarily receive the separate volume, the matter with which I 
introduced this Report to your notice (Appendix A., No. 5). 

I may refer at this place to one other inquiry that the De- 
partment had occasion to make into an outbreak of small-pox 
during the year 1888. It was a remarkable prevalence of the 
disease at an industrial school for girls at Manchester (Appendix 
A., No. 6). During the absence of small- -pox from the city, the 
infection was introduced by a new comer, hardly ailing at the 
time of her arrival from a distance. The nature of the disease 
was unrecognised until a general outbreak occurred at the end 
of the second week after this girl’s arrival. Besides the demon- 
stration of the facility with which small-pox may be spread at an 
early stage of a patient’s case, and; from an obscure and trivial 
as well as from a severe case, the experience of this outbreak 
was chiefly interesting as illustrating how children, by the time 
that they arrive at about 10 years of age, may forfeit a portion of 
that protection against attack from small- -pox which vaccination 
confers upon them in infancy. 


Vonferences held with sanitary authorities, and relating to the 
‘situation proper for isolation hospitals, the principle of con- 
struction of fever hospitals, and to adoption of local byelaws, have 
in 16 cases required visits by Medical Inspectors to the several 
localities. 


No investigation has yet been begun as to the methods by 
which small-pox hospitals may be so constructed as not to 
distribute infection from them to their neighbourhoods. 


The other local inquiries by Medical Inspectors, enumerated 
on pages 63-74 (Appendix A., No. 7), have been made during 
the year in 36 instances, and have had reference to 52 sanitary 
districts. Occasion for these inspections arose in 11 cases out of 
appeal from the locality for the Board’s assistance in controlling 
some prevalent disease ; diphtheria, enteric fever, scarlatina, and 
epidemic pneumonia. 
a prevalence of the same or similar disease or in an exception- 
ally high general death-rate as reported by local health officers 
or by the Registrar-General, And in a third class of cases, 6 
in number, but involving the interests of 18 sanitary districts, 
medical inspection had more direct reference to the administr: 
tive circumstances of the several cases, 


Half of the inspections have had to take account of epidemic 
diphtheria. This disease has appeared to prevail under every 


In 19 eases, the occasion had consisted in 
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variety of associated condition. As usual, it has been accom- 
panied or its outbreak has been preceded by abundant cases of 
apparently innocent sore-throat, but this has not invariably been 
the ease. As usual, a history of importation of the disease into 
a district and of its extension by personal intercourse was com- 
monly forthcoming, but in some outbreaks any quality of in- 
fectiveness was barely discernible. As usual, schools habitually 
played a considerable part in the distribution if not in the 
production of epidemic diphtheria, but in some instances no 
such influence of schools was witnessed. As usual, the disease 
has been found to prevail where water has been polluted, where 
soil has been undrained, where excremental and other filth have 
accumulated, but it has also been found where these defects have 


not been present. As usual again, one or two outbreaks were to 


be connected with particular milk services under circumstances 


that left no doubt about milk having been a factor in the origin 
and spread of the local epidemic. Our observations have no 


doubt increased ovr experience of diphtheria; while they have 
afforded as many illustrations as we can desire of our ignorance, 
of the proximate cause of its prevalence in England. In the 
absence of a systematic and sustained investigation of the cir- 
cumstances of diphtheria generally, the country remains without 
means of adequately controlling the spread of the disease among 
its communities, | | 


Diphtheria during 1888 has, in some localities of England, 
shown. itself productive of as high a death-rate as in the Con- 
tinental and American cities which it infests; but happily these 
English localities have seldom been large centres of populations. 
The customary English experience, of the incidence of diphtheria 
being rather upon small places than upon large urban districts, has, 
one year more, been repeated. But the instances of Norwich, and 
of Enfield and Walthamstow, in the neighbourhood of London, are 
in awkward accord with the evidence gathered by Dr. Longstaff* 


\ 


that of late years the larger towns of England appear to be~ 


approaching nearer than before to rural districts in their mortality 
from diphtheria, 


The more instructive of the reports on this disease made 
by Inspectors of this Department during 1888 are printed at 
length as Nos. 8-14 of Appendix A. The investigations have 


related only to scattered outbreaks which had attained con- 


siderable dimensions at the time when inspection was directed, 


The inquiries which have had concern with enteric fever have 


without exception} revealed conditions of exeremental nuisances - 


or befouled water supplies accompanying the prevalence of that 


-* Folio Supplement (C.—5688) to the 17th Annual Report of the Board. 
¢ One instance of enteric fever bein 
deserves to be included in this category. 








g distributed along with milk, propaniy . 


Te 


disease, The methods by which air and water had become cons 
taminated were not in all cases immediately obvious, but 
generally were matters of simple neglect or blundering on the 
part of sanitary authorities or their advisers. ‘T'wo reports, 
describing the circumstances in which this disease has prevailed, 
are re eproduced | in Appendix A. (Nos. 15 and 16). 


Of several reports upon local prevalence of scarlatina, one by 
Dr. Blaxall has reference to a long continued epidemic in a 
small Devonshire town, and is reprimted as Appendix ASNoe kG 
Along with matters of more medical interest, this report puts on 


record the story of a community utterly indifferent about. its 


health or disease and receiving no adequate guidance from those _ 


who had assumed the function of directing Hs sanitary affairs. 


In the early part of 1888, a considerable prevalence of pneu- 
monia in Middlesbrough and its neighbourhood caused con- 
siderable anxiety among the sanitary authorities, and gave rise 
to request for the investigation of the subject by your Medical 
Department. Dr. Ballard was instructed for this duty, and he 
has reported upon his results (Appendix A., No. 18). He found 
himself confronted with intricate questions of causation and 
of the relation between every- -day inflammation of the lung, 
and the particular disease epidemic in Middlesbrough. This 
disease about Middlesbrough was found to have produced four- 
or six-fold the usual mortality from “pneumonia” witnessed 
there in corresponding periods of other years; and it was seen to 
have its principal fatality on persons over 15 years of age, 
Comparison between the clinical and post-mortem appearances 
of the pneumonia at Middlesbrough during the epidemic, and 
of customary appearances in lung inflammation as secn about the 
country at large, were indecd suggestive of some minor diffe- 
rences; but there may be room for doubt whether the clinical 
and post- -mortem appearances of the disease at Middlesbrough 
are not practically identical with pneumonia elsewhere. 

What was presently observed at Middlesbrough to be peculiar 
_to the prevailing disease was its strong tendency to occur in 
groups of cases, with sequence of the attacks among members of 
the same group, in the manner that is witnessed in diseases 
recognised as infective. The presence of local conditions of 
drain filth, also, unquestionably favoured the extension of this 
pnevmonia ; and furthermore, a suspicion that could not be set 
‘aside attached to food as having become contaminated with the 
material of the disease. 

Thus the epidemic continued in and around Middlesbrough 
for six months or more. Meanwhile such pathological investi- 
gations as could be set on foot in the laboratory were conducted 
by Dr. Klein ; and in his report (Addendum B. to Appendix A, 
No. 15, p. 814) he describes the reproduction of pneumonia by 
inoculation of rodents with morbid material taken from the 


lungs and air-passages of Middlesbrough patients, and he also 
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gives an instructive account of subsequent attack of various 
animals by atmospheric spread of infection within his establish- 
ment. Certain bacilli, observed in expectoration and in the lung 
tissues of patients, could be identified and proved to be capable 
of growth upon appropriate culture-substances ; and these bacilli 
upon further sub-culture were found as efficient as the original 
material to reproduce in rodents a pneumonia identical in 
character with the disease given to them direct from the human 
lung. The bacilli in question are described by Dr. Klein as 
having differential characters of their own, having no relation to 
other bacillary forms hitherto found in pneumonia. 

Dr. Ballard, in the result, claims for the Middlesbrough 
epidemic pneumonia a place among the class of “ acute specific 
fevers,’ and would call the disease by preference “ pneumonic 
fever.” The etiology and pathology of one and another kind of 
pheumonia is a subject fraught with equal importance to curative 
and preventive medicine ; and the researches of Drs. Ballard and 
Klein will be welcomed as contributing to an understanding of 
the nature of lung inflammations generally, 


4 


T conclude the local inquiries which I have ‘here to mention 
py reference to two reports made by the Medical Staff for the 
purposes of the more administrative objects of the Board. These 


reports give some examples of the kind of sanitary organisation . 


still to be found in England during 1888. They relate to a 
Yorkshire village and to a group of Glamorganshire districts 
(Appendix A., Nos. 19 and 20). | 


§. FOREIGN EPIDEMIC, 


The only foreign disease of the year that demands special 
comment by the Medical Department is cerebro-spinal meningitis. 
This disease was epidemic in certain districts of Cyprus, and was 
present, but not to a sufficient extent to be called epidemic, in 


some other islands of the Mediterranean and on the Austrian 
littoral. Such data as the Colonial Office had respecting the — 


disease was supplemented by information obtained through the 
Foreign Office, and the whole are recorded by Dr, Thorne Thorne 
in the appended Paper A., No, 21. : 3 as 

The disease that was epidemic in Cyprus did not appear to be 
infectious from person to person, and in this respect it corre- 


sponded with the outbreaks that were observed in 18645 in 


villages on the Lower Vistula, and that were the subject of 
report by Dr. Sanderson to the Medical Department of the Privy 
Council (Eighth Report of Medical Officer), But for some years 
there have been observed in various counties (Landesbezirke) of 
Prussia (notably in certain towns of Oppeln county, in Upper 
Silesia), outbreaks of cerebro-spinal meningitis, in which German 
medical observers believe they have detected a certain infectious 
quality, and in respect of which the Prussian sanitary authorities 
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enjoin that every precaution be taken that is proper to be taken 


in the case of definitely contagious maladies.” 


Of any such disease in England we have at present little 
experience. A dozen or two of fatal cases, scattered broadcast 
over the country, without any disposition to localise themselves, 
are each year returned to our Registrar-General as having been 
due to “ cerebro-spinal fever,” and the deaths are classed by him 
with the miasmatic diseases of his zymotic group. It cannot 
with confidence be affirmed that these sporadic cases are of the 
same nature with those now reported to us from Cyprus and 
elsewhere, still less can it be said that they have the quality of 
infectiveness believed to attach to the recent Prussian cases. 
But there is,in the fact of the occurrence of any such deaths in 
England, reason for watehfulness on the part of Health Autho 
rities and their officers. A disease which kills from a quarter bi 
half those whom it attacks, and leaves a large proportion of the 
survivors in a state of permanent incapacity, makes a demand 
to have its every single case identified. 


IL—AUXILIARY SCIENTIFIC INVESTIGATIONS.+ 


Dr. Klein has during 1888 extended his researches (Ap- 
pendix B., No. 1) into the characters and nature of those teat 
eruptions upon milch cows which have been considered in 
previous reports of this series. They have been shown to have 
abundant interest to man. ‘’o identify or to discriminate the 
various diseases exhibiting this common symptom of sore teats 
proves, as might have been expected, a work of no small labour. 
Those which agree in being inoculable from cows into calves 
differ from each other in their course and aspect, each one 
retaining its special character throughout a succession of 
animals; so these considerations alone would (if we may ignore 
possible developments, of which we are ignorant, of several 
diseases from one stock or of one disease from another disease) 
almost by themselves suffice for evidence of differences between 
the several diseases, The post-mortem appearances accompanying 
the several forms of eruption have gone far to confirm this 
belief in these differences of nature. And the evidences from 
bacteriology, so far as they go, tend to the saine conclusions. 
Dr. Klein has used his opportunities of the past year to make 
further study of these eruptive diseases. In the course of his 
various researches, he has had frequent occasion to appeal to 
another kind of evidence respecting their pathological relations. 
Besides clinical, anatomical, and bacteriological methods he has 
largely used the test of successive inoculations of the same 





* Verdffentiichungen des Kaiserl, Gesundheitsamtes, 1888, pp. 371 and 751. 
-[P.S.—In my reports, which have been adorned by two remarkable essays 


(1885 and 1886) by Dr. Wooldridge, on the Mode of Action of Pathogenic 


Organisms, it is impossible not to chronicle—with a sense akin to dismay at so 
great a loss to sanitary medicine—the death of Dr. Wooldridge on June 6th, i889, 


in the 32nd year of his age.] 
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animal with materials derived from one or another disease 
source, and by this inquiry as to insusceptibility he has arrived 
at sufficiently striking results. . | 


Dr. Klein has had under observation: (1) a cow. from 
Kingston which proves to have been an example of that 
dermatitis pustulosa which was found in Wiltshire during 
1887, and was described in my report of that year (page 215) ; 
(2) a cow, from a dairy in Camberwell where scarlatina had 
appeared among customers of the dairy, and this cow was found 
to exhibit the same disease as those formerly recorded (in my 
reports of 1886 and 1887) as prevailing at Hendon, the disease, — 
namely, which we now contidently recognise as scarlatuna im 
the cow; and (3) a cow from Alderley in Gloucestershire which 
was shown, by inoculations of calves and ultimately of children, 
to have the characters of that “ varvole vaccinm” which Jenner 
discovered in the same county last century, and which he put to 
the purpose of protecting against small-pox. 


Dr. Klein has also extended his previous investigation of 


human diphtheria. In Appendix B., No.2, he gives an account 


of his inoculations of the false membrane of this disease into the 
bodies of animals. He gets no definite results when rodents or 
birds are employed for the experiments, but he gets very 
notable results when he makes use of the domestic cat. Upon 


inoculation of these animals, he produces certain pathological 


conditions, differing indeed in certain respects from those of 


human diphtheria, yet bearing a gencral similarity to these, 
conditions too that are found to be capable of reproduction of 
themselves by inoculation of the new discharges into other 
healthy cats.* Much of this paper is devoted to the imperfectly 
understood subject of the bacteiia found in diphtheria, and some 
significant results appear to have been reached. by Dr. Klein 
during the year. For these I refer to the report itself, Dr, 
Kein is proposing to continue this promising branch of his 
studies. 3 ‘ | 


In a third paper (Appendix B., No. 33, in furtherance of our 


knowledge of the natural history of bacteria in general, 


Dr. Klein has investigated some other obscure points of the 
formation of spores in these organisms. He finds that micro- 
scopical observation alone does not suffice to demonstrate the 
spore-nature of the more refractive particles observed in various 
bacteria, notably in bacilli. These particles may be, Dr. Klein 
contends, of a different nature, having nothing to do with propa- 
gation of the species. Neither is Dr. Klein content with the 
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* It will be remembered that Dr. George Turner (see Medical Officer’s Report 
for 1886) saw reason for suspecting cats along with other domestic animals of 
being concerned m the spread of some epidemics which he investigated for the 
Board. Similar suspicions about cats have been entertained by other sanitary 
observers ; and these indeed gave rise to cats being used in an early stage of Dr. 
Klein’s experiments, s Ps igi, 
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evidence afforded by the customary drying tests as to the nature - 
of the bodies in question. He proposes, as a further and perhaps 


more decisive test, the test of exposure to heat ; examining the 
presence or absence of growth in such particles after they have 
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been exposed, under suitable arrangements, to a temperature of. 


70° C.: and as the result of numerous observations by these 
meaas he pronounces a decision upon what had before been in 
doubt respecting the spore-nature of certain of these microscopical 
particles. 


A number of specimens of acid waters, possessed of the 
rower to dissolve lead, have been obtained from Sheffield ; and 
examination has been made by Dr. W. R. Smith of the organised 
forms contained in them (Appendix B., No. 4). Some useful infor- 
mation, but principally of a negative kind, has been obtained, and 
it is: proposed to continue the research, But it has become 
abundantly manifest that laboratory studies cannot profitably 
supersede investigation of the circumstances of origin of waters 
of this class. Hxamination of these moorland waters ought to 
be simultaneously made at their various gathering orounds, 


And the object ot these combined studies should be to learn the 


conditions under which these waters acqwire their power of — 
dissolving lead; upon which knowledge rests the, decision 


co) 
whether or not an elaborate and dubious process has to be 


applied to a water, in order to fit it for dumestic use under the 
customary conditions of a community. 


Dr. Lingard has contributed to this report a paper of much 
importance for general pathology concerning the relations of 
scrofula, lupus, and tuberculosis (Appendix B. , No. 5). By expevri- 
ments on guinea-pigs he finds confirmation of those observers 
who have heretofore maintained that these three diseases belong 
to the one group of true tubercular diseases. He records the 
same bacillary forms present in the organs of these aninals, 
alike whether the inoculating material has been derived from 
one or another of these diseases. He records morbid processes 
in the animals being effected, alike from each of the three 
sources of material: the difference between these processes 
appearing to be little else that what he would ascribe to the 
differing rapidity of operation in the case of the several materials. 
in this respect, however, Dr. Lingard finds very marked 
differences ; the action of material inoculated into guinea-pigs 1s 
notably most rapid when the material has been derived from 
general tuberculosis, and least rapid when the material has been 
derived from lupus. 


Three years ago, when reporting Dr. Dupré’s investigation of 
the chemical actions of water-bacteri la, and commenting on the 
inquiries of the Department about disinfectants, 1 had. occasion 
to insist on the need of identifying harmiess bacteria, and for 


_research into their ways as well as into the habits of bacteria 
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which are concerned in disease. In the present volume are two 


contributions to these subjects (Appendix B., Nos. 6 and 7) : one by 


Dr. McFadyen dealing more especially ‘with their chemical 


relations, and the other by Dr. V. D. Harris, treating of certain. 
bacteria under biological aspects. Dr. McFadyen commences 
his paper by a synopsis of cur present knowledge respecting 
the metabolic products of bacterial life, illustrating very 


abundantly, as his review proceeds, the highly complex nature of 


the problems that workers in this field have set themselves to 
attack. It was desired to use Dr. McFadyen’s wide knowledge 


of bacteria, of their life history and chemistry, to analyse the 


sesults announced by his needa’ sors, especially for learning 


about products from particular species of bacteria. At the 


outset of such researches, he came -upon (as might be expected) 
indications of varying chemical operation upon the same sub- 


‘stance, exerted by one and another of organisms that had been 
“habitually grouped together as being “ putrefactive,” or having 


some other aggregate ‘property. It is intended to pursue this 
interesting line of inquiry with the assistance of Dr. Harris 


aoe Dr. Sidney Martin. 


I have the honour to be, 
Robe , ; 
Your obedient servant, 
GEORGE BUCHANAN. 
March 1889. 
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APPENDIX A. 


No. 1. 


Dicesr of the Vaccination Orricers’ Rerurns, with regard to. 
CHILDREN whose Birtus were registered in the Year 1886. 


The following is the fifteenth annual return under the Vaccination 
Act, 1871. Of 903,846 births returned to the Board by the several 
Vaccination Officers in England and Wales as registered during the 
year 1886, the number which at the time the return was made had 
been registered as successfully vaccinated was 754,059. ‘his number 
is 83°4 per cent. of the whole. The children whose births were regis- 
tered during the year, and who were not recorded as_ successfully 
vaccinated, numbered 149,787. Of this number, 90,774 were registered 
as having died unvaccinated.* Out of the same number, 1,278 had 
been registered as insusceptible of vaccination; 20 as having contracted 
small-pox and, therefore, not needing to be vaccinated; 10,187 as 
having their vaccination postponed by medical certificate; and there 
remained on the Vaccination Officers’ registers 47,528 children born 
in 1886, wno had “removed,” were “not to be traced,” or were 
otherwise unaccounted for. If from the 903,846 births returned by 
these officers deduction of the deaths without vaccination be first 
made, it appears that of the remaining 813,072 children, there were 
registered at the time of the return 92°7 per cent. as successfully 
vaccinated ; 0°16 per cent. as either insusceptible of vaccination, or 
as having had small-pox ; and 1°3 per cent. as under medical certificate 
of postponement ; leaving 5°8 per cent. as at that time still unaccounted 
for as regards vaccination. The per-centage of children not finally 
accounted for (i.e. including cases postponed) was 6°4 of the total 
births (903,846); and this figure is given in the table on page 3, in 
sequence to the records of former years. 

By the latter method of computation, it appears that the proportion 
of cases not finally accounted for in the metropolitan returns for 1886 
was 7°8 per cent.; in the provincial returns, 6°1. Of the registered 
births of the fifteen years 1872-86, the corresponding proportion not 


finally accounted for in regard to vaccination in each year respectively 


has been as follows :— 
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* Of vaccinated children, dying before the returns are made up, no record is kept. 
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In 1886, the proportion of cases unaccounted for, after deduction of 
postponed cases, in the metropolis and in the rest of the kingdom, 
was 6°9 and 5:0 per cent. respectively. 


Note by the Medical Officer. 


As in my Report for last year, I am desirous of calculating, upon such data as 
are available, the number of children who, at the time the Vaccination Officers’ 
Zeturns are made up, pass into'the vaccinated class of the population, and the nuin- 
ber that pass into the unvaccinated class. ‘The result expressed in per-centages of 
the two classes cannot, I know, be absolutely correct; but I have satisfied myself 
that it cannot differ from the truth by more than a fraction of a unit per cent. 
Vaccination Officers’ Returns, are made up to January 31st of the year but one 
following that to which returns relate. The interval between birth and return must 
therefore always be a twelvemonth and something more. This “something more,” 


- may be as little as one month, or as much as 13 months, according as the child is 


born at the beginning or the end of a calendar year:—the mean of the one and 
13 months is seven months. [The following has reference to the Returns now 
presented, | 


Let us as a first step examine the total mortality so far as recorded by the 
Registrar-General for the above period of childrens’ lives, and apply our examina- 


tion to the case of children born in' 1886. We may take as a fair approximation — 


to the mortality of children born in 1886 and dymg during the first twelvemonth 
of life, the mean mortality at ages 0-1 of the years, 1886-87 ; namely, 131,573. 

We may take as a fair approximation to the mortality of children born in 1886, 
surviving their first year and dying in the course of 1-13 months afterwards, seven-. 
twelfths of the mortality at ages 1-2 of the year 1887; namely: +4 x 41,035 = 23,937. 

The sum of the two figures 131,573 and. 23,937 (viz. :—155,510) represents then 
with sufficient accuracy the total mortality occurring up to January 31st, 1888, 
among the children born in 1886. But the births of 1886 numbered 903,846, and 
therefore there remains a balance of 748,336 children, vaccinated and unvaccinated 
together born in 1886 and surviving January 31st, F888. _ 

Asa second step let us examine the returns of the Vaccination Officers made up 
to January 31st, 1888, and relating to the births of 1886. We find there a record 
of 90,774 deaths known to have occurred among unvaccinated children. 

We find from the same returns a number of children born in 1886, and recorded 
as neither dead nor vaccinated on January 31st, 1888. The number of these 
unvaccinated survivors at the date in question was 59,013. 

The difference between the total survivors and. the unvaccinated survivors repre- 
sents the number of children born in 1886 who, having been vaccinated, survived 
January 31st, 1888, the date to which Vaccination Officers’ returns for 1886 are 
made up. This number is 689,323 ; vaccinated survivors. : 

[These numbers no doubt may deviate a little on one or the other side, from 
the precise number of deaths and survivals; but the deviations cannot be very large, 
and some of them would seem compensatory of each other.] 

On February Ist, 1888, therefore the survivors of those born in 1886 were pretty 
closely as follows :— | MN 

Vaccinated children - x - 689,323 


Unvaccinated children - - $9,013 } 748,886 
“ or, per cent of all survivors, 

Vaccinated children : - : | Ne 
Unvaceinated children = - A 2 Ee ee 


[I have said “ pretty closely ”; and a judgment may be formed of the extent of 
any probable error by noting that the transfer of 1,000 from the one to the other 
number would alter the respective per-centages by less that a quarter per. cent. | ; 

This per-centage 7°9 is made up of— | 

0°17 per cent. (1,298) certified as insusceptible of vaccination or as having 
already had small-pox. 
S64 G, (10,187) vaccination postponed by medical certificate. 
6°4 y, (47,528) unaccounted for. cri ant 
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Poplar’ ° - - 
Saviour, St. - - 


Shoreditch - - - 
Step ney - : - 
Strand - - - 
Wandsworth and Clapham 
Westminster - = 


Whitechapel . - 


Woolwich = a 3 


we 
2) 
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7A 


aes od 

~~ oO o 

= 3 rf I 

ie oo rs 5. 

o r=) e = “7 

iS ° K Ss (o) 

> © S = Ps 

b® | o 8 = 

a = = 3 ° 

3 S 3 fe 3 

x a 4 3 q 3 

iz 3 2a| # = iS 

= 5) 5Oo| 3 = 3 

| = ap SS 2 SS 

at) D fs 0) A > 
5,204 1.4090 1167 | = B79 14 
7,362} 6,009] 16.| — 718 43 
8,266 f 9,670) Bak 408 24 
5,520} 4,729| 18 | — 522 22 
3,478 | 2,971) 17 | —- |. 3839 22 
Hsote fr UbOw: | Sab 220 4 
1,978.4 1,007: PPS 110 6 
BSeA > 41884 IGS 543 132 
6,689 | 5,359 | 25 | — 686 105. 
1,340} 1i6er} 7 | — 118 8 
5,281 | 4,273 | lie} — 589 35 
9,844 | 7,944 | 389 | — | 1,091 148 
AA5S TE . 8,470.4) OCR Se 393 31 
9,085 | 7,243) 37 | — 954 96 
2,378 | 2,077/ 8 | — 175 4 
829 662 |. OU 99 8 
4,697 | 3,949/ 5 | — 525 56 
4,087} 3,312) 1 | — 367 23 
BATBTS i4:Sd boca oe 490 1 

2,993 | 2,409) 7 | — 213 

7,686] 6,403) 24 | — 682 58 
6,330 | 5,473/ 10 | — 536 15 
7,947.1 5,508| 7 | — 870 42 
4790-1 PA 1900 ne= 300 33 
2106-1 1,773'| 4:6. | = 202 ws 
668 622 | io dol 88 1 
8948 | 7,192| 40 | — 851 210 
969 P79). Bs |i 112 24 
9,538 | 2,258; 2 |.— 238 . 
3.312 | 2,948}. 6 | -- 285 15 
134,371 | 110,205 | 345 | — {13,808 | 1,289 


Remaining. 


565 
576 
159 
229 
129 

92 
149 
472 


614. 


46 
373 
622 
241 
755 
106 

58 
162 
374 
395 
268 
469 
296 
920 
267 
125 


9,229 


am |S 
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counted for (including 
cent. of births. 


Children not finally ac- 


Att 
8'4 
5'6 
45 
4°3 
5°38 

12°2 

114 
9°3 
4°0 
v7 
7°8 
6°5 
9°4 
5°0 
8°0 
4°6 
9°7 
9°0 

10°1 
69 
4°9 

13°1 
63 
5°9 
8°5 
o°7 
8°5 
178 
2°9 


7°8 
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z Pere 
3 i : a5 8, 
Ze 15 3 ie 
mle f is rd 8 ase 
poten a 2 i= Bes ; 
Set — Mm 
@ 5 re} sS S ae 
- a oy 3 2 eh es 
by emt Q 3 r= , Oo Mee 
ret oe “4 3 5 of a _of 
5 = 3 > ae = fie ek 
i B ay g = S a BS 2 
gc) Bel Seiad FR o4o 8 |S neeee 
S SU eSl og | gs EF | S338 
| = ae. a a = 3 5 “Aaa 
ce DM = 
i 
BEDFORD. 
Ampthill = - - 486 425 = a 47 6 8 east) 
Bedford - . -| 1,861 1,126 cae == 124 34 17 1 8.8 
Biggleswade - - - 892 774 ae — 91 7 20  3°0 
Leighton Buzzard - - 613 516 2 — 70 3 22 4°. 
Luton = - - | 1,557 860 - 2 — 233 48 414 29°7 
Woburn = - - 256 218 _— — 29 1 8 3-5 
4 
BERKS. 
Abingdon - * -| 656 580 | — | — BT 1 18 2°9 
Bradfield = - - - 610 543 a _— 50 v | 10 2°83 
Cookham -~— - - 572 | 508 = — 45 12 12 4°2 
Easthampstead = - - 374 356 = — 13 — 5 1°3 
Faringdon - ° Cs 410 370 1 — 91 5 18 4°4 
Hungerford - 5 - 528 474 _— - ~ 44, 7 3 1°9 
Newbury - - - 609 516 = — 59 21 iS.) 5'6 
Reading - « - | 1,516 1,247 1 — 166 67. 35 62% 

- Wallingford - - - 400 359 a= _ 31 4 6 Use 
Wantage = - - = 538 474. a — 49 7 f 2°6 
Windsor - - -| 942 781 — — 90 9 62 — 7°S 
Wokingham - ° b 629 549 oye Gd ae: 47 10 23 5°2 

BUCKS. 
Amersham - - -| 626 560 | — | — 52 11 me) 2°2 
Aylesbury - - - 777 615 — — 85 38 39 9°9 
Buckingham - - 314 272 = —_ 22 4 16 6°4 
Kton - - . . 802 421 ea — 56 6 18 3°0 
Newport Pagnell - - 820 720 1 — 78 8 23. 3°2 
Winslow - : -| 246 219 1] — 24 1 1 0°8 
Wycombe .- ° - | L417 1,217 2 — 160 9 (29 2:7 
CAMBRIDGE. bea co 
Cambridge; = + = 1,008 | baba] BLE gas vag |e dep baa 
Caxton and Arrington - 306 281 ;, — _— 22 — 3 1°0 
Chesterton - - -} 826 | . 724 tj 76 7 18 3°0 
My = : : -| 650 549 Taye 76 7 17 3°7 
Linton - : - 396 351 2 — 32 3 8 2°8 
Newmarket - - : 928 832 = — 84 + 8 1°3 
North Witchford - - 555 496 1 1 4A, 8 5 2°3 
Whittlesey - - ° 174 142 “| — — 18 9 5 8°0 
Wisbech - - : 906 775 ] — 90 9 31 4° 4 
_ CHESHIRE. 
Altrincham - - - | 1,784 1,557 1 Ve ay 
Birkenhead - ° - | 4,104 3,604 2 —_— na > 3 37 
Chester - > -| 1,481 1,304 1 — 130 5 4h 3°1 

_ Congleton - : - | 1,131 996 a, 110 11 11 1°9 
Macclesfield - ed L798! | 1556 | aT ee aby 21 Pi aie vicars 
Nantwich = - - - | 2,256 | 1,851 2|— 258 29 116 | 64 
Northwich - - - | 1,769 1,585 1 ao 151 9 23 1'8 
Runcorn - : ee Pa Os te fe er a 5 10 | 12 
Stockport - - <i} 4,196).| 8,35 |. Wye Ps 509 35 240 67 
Tarvin - - : 822, 286 mae — 33 — 3 0°9 
Wirral . - - 906 792 1 ~ 60 12 41 58 


Se ae 


‘eae 


_ Carlisle = 





CORNWALL. 
Austell, St. - 


Bodmin - 
Camelford - 
Columb, St., Major 
Falmouth: - 
Germans, St. 
Helston 
Launceston 
Liskeard 
Penzance 
Redruth 
Stratton 
Truro 


CUMBERLAND. 


Alston-with-Garrigill 
Bootle - 
Brampton - 


Cockermouth 
Longtown - 
Penrith - 
Whitehaven 

Wigton = - 


bl 


DERBY. 


Ashbourne - 
Bakewell - 
Belper 
Chapel-en-le-Frith 
Chesterfield - 
Derby 
Glossop 
Hayfield 
Shardlow 


DEVON. . 


Axminster - 
Barnstaple - 
Bideford - 
Crediton - 
East Stonehouse 
Exeter - 
Holsworthy - 
Honiton = - 
Kingsbridge - 
Kewton Abbot 
ee 

1B ou 

RP anton St. Mary 
Southmolton 
Stoke Damerel 
Tavistock - 
Thomas. St. 
Tiverton 
Torrington 
Totnes 


ane ge 8h, 
Ta ea tie 18 


eed Pal tia Ge eer OS Oe 8 tek Orca er ep 8) Ae 








949 
530 
217 
4.46 
627 
474 
710 
467 
793 
1,531 
£ 3084: 
209 
973 


104 
485 
274 

1,719 

2,361 
221 
790 

2,118 
706 


590 
875 
2,128 
618 


| 3,854 


2,896 
780 
382 
1,911 





Successfully Vaccinated, 


853 
473 
192, 
387 
475 
412 
575 
426 
693 
1,262 
1,222 
193 
766 


95 
44.0 
234 

1,511 
1,985 
196 
638 
1,853 
604 


525 
765 
1,922 
555 
3,059 
2,363 
650 
331 
1,680 
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Had Small-pox. 
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poten * 





























@ } aD RH 
e. 3 | re a5 = 
a m4 S) cB) mo. 
ra o s ‘ So ons 
(h: raat = e sod 2, aso 
te 2 ey S 2 eres a 
5 S = 4 S =) 4 as 
| Sean eel onss = SSee 
ne et a © = ab = 35 
= yey = Ss aS SI oS Se, 
-£ 2, > ate) oy [<ofar=b) (eo) 
cs wa So) g SI 3S = OP ine 
a Bt Fk = i @ | dees 
3 a) ie) rm is} 2 S Soa eo 
a 3 ae s a z @ meooe 
—Q DM S a0) A > ae Oo 
DORSET. 
Beaminster - - - 344 309 — _ 24 3 8 3°2 
Blandford - . - 358 297 = = 32 uf 22 8*L 
Bridport . - ° 415 367 = = 28 11 9 4°8 
Cerne - - ‘e 164 148 — _— 12 2 2 2°4 
Dorchester - - ° 530 463 — — 45 4, 18 4° 2, 
,, Poole - - = - 733 641 _ —- 72 vf 13 27 
Shaftesbury - - ° 360 318 — _ 23 4, 15 5°3 
Sherborne - - - 325 283 i+ == ee 22 6 10 49 
es Sturminster - - 286 260 Se a 13 1 Peg he 454 
Wareham and Purbeck ° 541 494A — _ 36 6 5 2°0 
Weymouth - - 824 6638 — = 63 10 88 11°9 
Wimborne and Cranborne 556 486 = = At 12 12 A°3 
DURHAM. 
Auckland - : -| 3,132 2,609 _ _ 361 33 129 5°2 
Chester-le-Street - - | 1,921 1,602 3 — 232 16 68 4-4, 
Darlington - - = | 1 589 1,367 5 — 144 5 68 4°6 
: Durham - - - 2,530 | 2,198 2 a 255 17 63 3°2 
Hasington = . - | 1,990 1,722 — ad 222 16 30. 2°3 
Gateshead - - - | 4,440 | 3,705 6 — 482 58 189 5°6 
Hartlepool - - - | 2,160 | 1,858 4 1 223 37 42 3°7 
Houghton-le-Spring 1,512 | 1,290 3 —_ 190 9 20 1°9 
Lanchester - : - | 2,259 1,972 2 — 223 16 46 PA Tf 
Sedgefield - - - 709 610 — —_ 76 il 12 3°2) 
South Shields - - | 4,755 3,012 2 = 557 152 472 13°1 
Stockton — - - - | 1,929 | 1,594 5 me 208 9 123 “66°8 
Sunderland - - - | 5,603 4,925 4: — 488 55 131 3°3 
Teesdale = - = | 630 545 2 _ 56 9 18 4°3 
Weardale  - : - 567 518 — — 44 1 4 0°9 
ESSEX. 
Billericay -. ° . 520 438 1 _ 4i7 6 28 6°5 
Braintree - - - 810 721 — — 65 12 12 3°0 
Chelmsford - ° - | 1,004 867 —-— |} — $9 15 23 3°8 
Colchester - - - 945 774 a -- 98 14 58 7°6 
Dunmow - - -| 447 ADB Speen Ws 33 6 3 2°0 
Epping - ° - 714 627 1 — 51 8 27 4°9 
Halstead - : 477 ADA —- | — 40 6 Up 2°7 
Lexden and Winstree - 664 601 1 — 54 3 5 12 
Maldon - - : 730 647 — _ 61 6 12 2°5 
Ongar ° ° ° 294 259 — —_ 24 5 6. Once 
Orsett ° = ° 918 728 1 — 83 5 101 115 
Rochford = - : : 828 709 — — 82 9 28 4°5 
Romford __- - -| 1,591 | 1,815 rie | pee 159 25 90 7°2, 
: Saffron Walden - 21) (BBD |), 9B00, Tha IE eee 40 6 9 2°7 
a Tendring - = - | 1,086 956 1 — 101 18 15 2°6 
; West Ham - - - | 11,269 | 9,226 | 20 | — 963 181 879 pod 
vs 
i GLOUCESTER. 
3 Barton Regis ° - | 5,783 5,023 29 ain A 
. Bristol - - - | 1,595 | 1,331 al ae Hae < te re 
‘ Cheltenham - - 2 T4et ROB Ca Ween | ees 38 166 | 1474 
oy Chipping Sodbury - - 504 465 1 — 27 4, 7 9°9 
ay Cirencester - : : 558 502 1 ee 35 1 y 3° 
a Mursieyc ase ep r= |) 88 BBG eS ih oe Da 8, ol hivigs a 
ae Gloucester - = - | 1,467 | 1,095 = oo 106 24 242 18°1 
Maes Newent , . a : 293 256 _ — 29 6 9 a 
My Northleach 226 200 — — 17 4 5 4°0 


Sew eee = 


GLOUCESTER—cont. 


Stow-on-the-Wold 
Stroud - 
Tetbury - 


Tewkesbury - 
Thornbury - 
Westbury-on-Severn 
Wheatenhurst - 
Winchcomb - - 


HEREFORD. 


Bromyard 
Dore 
Hereford 
Kington 
Ledbury 
Leominster 
Ross 
Weobley 


HERTS. 


Albans, St. - © 
Barnet - 
Berkhampstead 
Bishop’s Stortford 
Buntingford - 


Hatfield - - 
Hemel Hempstead - 
Hertford - - 
Hitchin: - - 
Royston - : 
Ware - - - 
Watford - - 
Welwyn - - 
HUNTINGDON. 
Huntingdon > 
Ives, St. : - 


Neots, St. - : 


KENT (ExTra-METRO- 


POLITAN). 


Ashford, East 
Ashford, West 
Blean - 
Bridge 
Bromley 
Canterbury 
Cranbrook 
Dartford 
Dover 
FHastry 
Elham 
Faversham 


Gravesend and Milton 


Hollingbourn - 
Hoo - : é 
Maidstone - . 


6 8 a a bf 4.8 


Births. 


310. 


236 


552 
469 
481 


433 
602 
553 
341 
1,848 
531 
398 
1,871 
1,139 
813 
1,112 
934 


812. 


414 
141 
1,548 
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cases 
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a > DH 
\ re = Hote 3.5 5, 
2 ‘S 3 fe ae Cs 
2 18 pideg aoe 
ae A |e ee ae a23 
\ a) oH " » 2 aca es 
‘ 8 ° » es 2 os 
> 2 3 ne =} Babee 
aes ie eee a So) ow) eee 
We S tcl S S do Be 
& ns (a > “B B= ad Gs. 
' e a. o y FSI S 3S Ss DHn« 
Plime one ae 0 is ee a heat ee = 
ca ) BO tre c=) 2 g mSoeo 
H Seed a het a i 3S Hah aie ie 

KENT (ExTRA-METRO- 

- POLITAN)—cont. 

Malling. - - -| 950 g32-| 2} — 6 27 375 

Medway - : - | 2,372 | 2,089 Bot = 12 79 3°8 

Milton : - - 844 746 I — 10 9 9°73 

Romney Marsh - - | 198 Lea We = 1 L 1°0 

Sevenoaks - - - 851 730 si _ 18 40 6°2 

Sheppey ~ - - - 556 ASA 3 _ 6 16 4°0 

Strood ° - - | 1,239 1,070 2 1 4 40 3°6 

Tenterden - - - 311 279 i 1 2 7 239 

Thanet, Isle of = - | 1,458 }' 1,289 3 — 9 19 1°9 

Tonbridge - - - | 1,564 | 1,879 3 —_ 16 58 4°] 

\ ; LANCASHIRE. 

Ashton-under-Lyne - | 5,888 | 4,810 “i _ 38 358 G3 

Barrow-in-Furness - | 1,815 1,620 3 — 12 42 S°Oe-S 

Barton-upon-Irwell - | 2,683 | 2,232 1 — 76 115 7°3 

Blackburn - - - | 6,554 | 5,656 6 — 45 116 SOS 

Bolton = - - | 7,050 6,382 9 — 12 73 12-4 

Burnley - - - | 5,013 3,784: 1 — 22 590 122924 

EN Bury - = - - | 4,299 3,760 15 —_ 18 — 64 1°8 
Sar Chorley ° - - | 1,706 | 1,461 1 — — 94 5°5 

Chorlton - > - | 9,246 7,388 9 — 145 598 8°0 

Clitheroe = - - 653 579 1 — 11 16 41 

Fylde, The - - - | 1,417 1,286 2 —_ 20 24 Ss a 

Garstang - - - 344 3038 — _ _ 18 5°2 

Haslingden - | : - | 3,074 2,681 4 _— 21 57 2°5 

ia Lancaster - - - | 1,462 1,288 a — 11 23 2°3 
Leigh - : : - | 2475 | 2,190 6p 18 55 2°7 

‘Liverpool = - - - | 6,022 | 4,965 5 1 6 282 4°8 

Lunesdale ~- /° - - | 209 a) iad rsd, ‘ce — 1 0°5 

Manchester - - - | 5,876 | 4,481 | 6 —_ 57 161 4°1 

Oldham - - - | 6,388 3,798 22 = 173° | 1,591 «276 

ra Ormskirk = - : - | 2,759 2,410 ik —_— 21 45 2° 4 
race Prescot - - - | 4,967 4,073 5 _ 91 171 5:3. 

Preston - - - | 4,973 3,981 5 1 30 287 6°4 

Prestwich - . «| 4,871 4,084 8 — 27 319 Ged 

Rochdale -- 2 - | 3,348 | 2,878 7 1 29 115 4°3 

Salford ° - - | 7,480 5,905 14 — 176 416 7°9 

Todmorden - ° e 915 786 oe —_ — 28 3°71 

Toxteth Park - - | 4,564 3,547 15 — 109 864. 10°4 

Ulverston - - - | 1,491 1,816 ak —_ 37 91 3°9 

Warrington - - - | 2,904 2,456 6 — 19 85 3°6 

West Derby - - - | 15,527 113,120 11 — 218 679 5°8 

Wigan > ° - | 6,800 5,416 2 _ 73 122 ofl 

\ 
LEICESTER. 

Ashby-de-la-Zouch - - 1 1,205 | 1,032 = _ 1 : : 
eon Pi. ' Barrow-on-Soar = - - | 1,099 928 1 — m4 ee ann 
At En, Billesdon = - - - 345 240 _ _ 1 62 18°3 
eae . : Blaby - - - | 1,050 782 2 —_ 11 128 13°2 
Cae Hinckley’ - - . 656 562 — — 6 15 3°2 
Aaa Leicester = - - ~ | 4,864 655 2 — 3 | 3,357 69°1 
ea Loughborough -  -| 1,087 | 845 | — | — 99 | ° 3g B°8 
Aa . - Lutterworth - - 382 302 -~ a 1 7 ong 
as ‘Market Bosworth - . 512 433 = — “Rg 15 Po 4s 

h Market Harborough « 470 402, — aus 3 91 51 

Melton Mowbray - - 678 582 ibe. At 6 14, 3°0 
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LINCOLNSHIRE. 
Boston - = - | 1,103 950 1 = 94 5°3 
Bourn - - - 577 495 1 — 60 3°6 
Caistor - - - | 2,589 2,073 3 u 320 79, 
Gainsborough - - | 1,066 858 1 — 114 8°7 
Glanford Brigg - - | 1,328 1,125 = = 146 3°9 
Grantham - - -{ 4, 074 916 224 111 4°2, 
Holbeach~ - - - 543 464 x —_ 40 7°0 
Horneastle - - - 601 547 = — 39 2°5 
Lincoln - : - | 2,082 1,643 4 _— 312 By 
Louth - - -| 861 729 ij — 74 6°6 
Sleaford - - - 699 618 = — 70 2 1°6 
Spalding - - - 621 De aul alee tee ean 63 7 4°3 
Spilsby - - - 774 689 2 — 63 5 9°6- 
Stamford - = - 466 393 = — 50 2 5°0 
MIDDLESEX 
(EXTRA-METROPOLITAN). 
Brentford - - - | 8,774 3,064 = 389 
Edmonton - - - | 6,975 5,707 _ 600 
Hendon : : - | 2,611 | 1,981 — 240 
Staines - ° - 740 636 — 63 
Uxbridge - - - 861 765 — 68 
MONMOUTHSHIRE. 
Abergavenny ° - 15: 687 == _ 70 
Bedwelty - - - | 2,827 1,968 _ — 937 
Chepstow - - - 555 481 — — bye 
Monmouth - - - 823 GAG Ga — i4 
Newport - - - | 3,255 2,807 4 — 8315 
Pontypool - - «-}--1,809 |: 1,111 —_ ee 125 
NORFOLK. 
Aylsham ° - - 513 471 = — 32 4 6 2°0 
Blofield = 2 - 406 860 — = 42 J S 1°0 
Depwade - - - 695 604 > _ 57 18 16 4°9 
Docking - - - 480 411 a _ 55 6 8 2°9 
Downham - - - 576 490 —_ _ 65 11 10 3°6 
Erpingham - - - 510 430 =3 — 45 16 19 6°9 
Faith, St. - - 367 310 —- + 42, 9 6 4°1 
Flegg, East and West - 349 | 302 nl — 38 _ 8 2°3 
Forehoe - > 358 320 — = 28 8 7 2°8 
Freebridge Lynn - - 417 365 4, — 32 i 9 3°8 
Guiltcross - > > 313 265 — — 38 1 9 3°2 
Henstead - . - 818 261 iL _ 39 6 11 5°3 
King’s Lynn, - - 628 534 2 _ 62 id 23 4°8 
cgi ior and Clavering - 426 376 _ — 42 4 4 1°9 
Mitford and Launditch - 798 708 — _ 69 12 4 2°0 
Norwich - = - | 3,178 2,591 2 _ 421 45 5°2 
Smallburgh - _e - 535 461 = — 51 3h 4°3 
‘Swaffham - * - 378 823 — —- 35 5 5°38 
Thetford - - - 509 456 1 — 46 _ 12 
Walsingham - - - 589 538 — — 30 5 3°6 
Wayland - - - 3411 312 == — 22 2 Dal 
eeeoutl): Great | - ~{ 1,314 | 1,081 1 _ 180 46 W283 





APP, A. A. No, ly 


Digest of § of Vacci+ f 
ae One Wy 














Digest of Vacci- 
lation Officers’ 
Returns. | 

ay Pe 


A 










i 


A i A a as a Nal retest cummed Chil eid ame «80a th 
y = aN ; is ; % Kes 
DN 
B 
= 
FQ 
NORTHAMPTONSHIRE. 
Brackley ° - -| 348 
Brixworth - - - 342 
Daventry - - - 395 
Hardingstone - - 325 
Kettering - - - | 1,155 
Northampton - - | 2,439 
Oundle - - - 396 
Peterborough - + | 1,392 
Potterspury - - - 360 
Thrapston - - -| 456 
Towcester - - - 353 
Wellingborough = - - | 1,349 
NORTHUMBERLAND. 
Alnwick -: - - 696 
Belford - ° - 137 
Bellingham - : - 120 
Berwick-on-Tweed - - 648 
Castle Ward - - - 675 
Glendale - - - 288 
Haltwhistle - - - 236 
Hexham - - - | 1,025 
Morpeth - : - | 1,508 
Newcastle-on-Tyne - | 6,498 
Rothbury = - - - 174 
Tynemouth - - | 4471 
NOTTINGHAMSHIRE. 
Basford - - = | 5,570 
Bingham - : : 418 
East Retford - - 664 
Mansfield - . - | 1,882 
Newark : - =i 914 
Nottingham - - - | 6,458 
Southwell - - - 537 
Worksop’ - - - | 1,055 
OXFORDSHIRE. 

- Banbury ° - - 891 
Bicester - - - 463 
Chipping Norton - - 553 
Headington - - - 948 
Heniey - - - 668 
Oxford ° - - 657 
Thame - - - 390 

. Witney - - - 682 

Woodstock - - - 363 

RUTLAND, 
Oakham : * - 308 
Uppingham - - - 325 
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Digest of Vacci- 
RETURNS, 1886. nation Officers’ 
Returns, 
s 1 of eH 
a |£ ' | 28S 
2)" lee 3 | BS ‘ 
2 | all 8 Eee ie 
SW fend ee 8" ee 18 
> © 3 S =, epi bs in 
ond So al ‘'S ¢ 2, of | we ae 
So Lent = 3) 5 ae A os EK 
5 ue; ra Ss ot r= me Ra, ‘eis 
MN eo 
z 2 eaten tos 5 g | e884 jae 
= S) gears z 3 g |mess mee 
A= 2 as| & ae 8 @ OOS a 
FS me ORL, 2B > Bm 15 SAS 
SALOP. eae 
Atcham : : - | 1,486 1,206 aS _— 143 32 55 6°1 : i. 
Bridgnorth - - - 405 352 = — 45 1 i 2°0 44 
i Church Stretton - - 128 118 _ — 9 _— SL: 0°s 2 
Cleobury Mortimer = 242 215 — — 17. 2 8 4° 1 * 
Clun - ° - : 277 238 a2 a 30 6 3 3°2 
Drayton - - - 396 358 ul — 29 3 5 2°0 
Ellesmere - - - 368 331 — — 32 2 3 1°4 
Ludlow - - - 4a 405 3 —_ 35 13 21 71 
Madeley - - - 771 670 = — 76 at 24 3°2 
Newport - - = 417 367 ose: _ 42 _ 8 1:9 
Oswestry - eyo te 878 783 _ — 73 5 14 2°2 
Shifnal - - - 396 353 —= _ 24 4 15 4°8_ 
: Wellington - - - 832 717 i) — 101 4 9 1°6 
Vem - - - - 295° 265 255 — 20 7 3 3°74 
Whitchurch - - - 831 298 _— _ 26 —— 7 2°1 
SOMERSET. 
Axbridge  - - rol ea a 961 1 — 94 20 45 Deoue 
Bath - - - - | 1,800 1,385 3 —_ 178 85 149 13°0 
Bedminster - - - | 2,472 | 2,116 7 — 265 29 55 3°4 : 
Bridgwater - - - | 1,004 | 895 1 — 80 1 17 2°8 
Chard - - . 807. 690 cae _- 75 18 24 512 } 
Clutton - - - 802 706 il _ 74 4 17 2°6 
Dulverton - - - 160 151 = = 7 — 2 1°3 
Frome - - - 651 578 — of. 46 8 19 41 
Keynsham - - - 919 769 a _ 80 19 50 i 5 eae 
Langport = _- - - 434 391 _ _ 32 3 8 2°5 1k ee 
Shepton Mallet = - : 445 397 —_ — 35 2 Ad 2°9 A et 
Taunton a - - | 1,051 900 f -— 88 24 35 5°6 ee 
Wellington - = - 580 522 1 — 45 9 3 Diet ff 
Wells - - - 750 662 1 _— 64 4 19 ofl Phe 
Williton = - : = 408 445 | — | — 37 5 5 2°0 = 
Wincanton - ~ = 565 504 — — AA 3 14 3°0 “ats 
Yeovil - - . 827 722 a —_ 60 19 26 5°4 is, 
tis 
SOUTHAMPTON. *% 
Alresford = - - > 202 182 — — 14 2 4 3°0 
Alton - - - -| 408 368 | — | — 28 — 12 2°9 fe 
Alverstoke - : - 756 684 1 =. 66 — 5 0°7 ae 
Andover - - - 463 393 a 3 33 11 26 8:0 - A 
Basingstoke - - - 619 516 2 — 4d 20 38 9°4 i 
Catherington - - 86 Toe a i 5 4 2 7°0 Re: 
Christchurch - - | 1,242 | 1,010 3 | — 119 38 72 8°9 / 
“Droxford - - - 332 288 — — 25 7 12 5°7 pie 
Fareham —- - - 535 466 } — | — 53 1 15 3°0 ee 
Fordingbridge - - 185 168 aa = 11 _ 6 3°2 ae 
Hartley Wintney - - 595 SLO. oh od — 47 4 24 4°7 a 
Havant - - - 254 222 ae — 26 2 4 2°4 7A 
Hursley: - - - 59 56 = — 1 — 2 3°4 ¥ 
Kingsclere - - - 263 235 —_ _— 24 2 od 1°5 =. 
Lymington - - - 384 322 1 oo 41 2 18 5°2 3 
New Forest - - - 391 342 _ — 29 12 15 6°9 ‘Bie 
Petersfield - : - 334 296 1 _ 25 5 7 3°6 
Portsea Island - - | 4,936 4,383 4, — 455 25 69 1°9 | 
Ringwood - - - 154 134 _— — 15 «. iL 4 32 ve 
' Romsey - - - 300 278 a = 15 2 a) 2°3 
“) Southampton - -}| 1,673 | 1,855 2 _ 187 38 91 “iat Wn 
South Stoneham - - | 1,465 1,263 2 — 102 19 "9 6°7 r 
Stockbridge - 2 -1. 178 } 165 |;— 4 — 5 4 4 45 < 
‘Whitchurch - - - 7190 HOS he ae _ 15 3 3 3°2 
Wight, Isle of - - | 2,057 1,805 12 _ 126 7 te ay 
A : ruin Wes F : 1 on 


Winchester, New 857 765 


? ; ¢ 
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ek ‘of Vacci- | 
aah Officers’ 


eae Returns. la 
os) {> 


STAFFORD. 


Burton-on-Trent 
Cannock - 
Cheadle - 
Leek - = 
Lichfield = - 


| Neweastle-under-Lyme | 


Seisdon ~~ - 
Stafford : 
br eompons irene. 


Uttoxeter - 
Walsall - 
West Bromwich 


Wolstanton and Burslem 


Wolverhampton 


SUFFOLK. 


Blything - 


Bosmere and Giaedou 


Bury St. Edmunds 
Cosford = 
Hartismere - — 
Hoxne - 
Ipswich = 


« Mildenhall - 
Mutford and Lothingland 


Plomesgate - 
Risbridge 
Samford — 
_Stow- | 
Sudbury 
Thingoe 
Wangford 
Woodbridge 


ea feat Wek! Gest Ve isomers Vaca eet Yoses oe moat Yigal PA uae a | 


SURREY (Exrra- 
METROPOLITAN)... 


Chertsey 
Croydon 
Dorking 
Epsom 
Farnham 
Godstone 
Guildford 
Hambledon 
Kingston 
Reigate 
Richmond 


SUSSEX, 


Battle 
Brighton 
Chailey 
Chichester 
Cuckfield = - 

- Kastbourne - 
Kast Grinstead 
East Preston 


apt @ © 8-8 8 


4 « 4 1 a 8 8 8 a a ‘ 


ett 2 Pa 8 


x 5 228 
ne ‘Se sd BS a 
se hee is ia 2 5. eae 
(5) Cy x ~_ ~ “OD 
s o 4 & 3 3 SS 
> © iS | 2, SSE. 
b> |B ye 5 =| “a A Ors 
es Aah oe 5 3 =e 13 
Saal a ame 5 s a | She); 
a 8 Sd| a = Ra @, pases 
Ss 2 SO) Pies co} Ss) | = 468 
ia) i) SI as =) > ea Lhe© 
2,842 2,378 2),— 237 54: 171 79 
1,480 | 1,291 it — 146 mM 41 2°8 
821 719 — — 73 i 22 3D, 
1,038 888 — — 118 7 95 Eat 
1,841 | 1,214 3 ee 100 ie 19 1°8 
1,268 1,104 El — 111 5 47 4°] 
500 44d 1 = - 39 2 14 arr 
985 855 | — | — 80 8 42 Bil 
4,870 | 3,553 4 hes 588 28 197 51 
1,005 863 2 _ 108 8 . 24 B24. 
726 623 1 se 67 7 28 4S - 
428 376 :o _ 4A 2 3 ml 8 
3,554 | 2,636 | 5 1 403 24 485 | 14°3. 
4,997 4,335 10 — 496 4L 115 ool 
3,039 2,641 2 — 3858 17 21 1°3 
4,929 | 4,219 A a 556 15. 135 3°0 
814 709 1 —_ 62 7 85 5°2 
449 378 — — 42, vf 22 6°5 
498 437 — = 41 6 14 4°0 
515 462.1 2a a 43 6 3 ry 
480 ABO NN, Armee 11 EES eg 6 8 2°9 
359 314 — = 31 3 1h. 3°9 
1,841 | 1,451 3 a 201 86 100 10°1 
254 228 — as 19 2 5 2°8 
1,616 1,409 2 — 174, - 11 20 19 
570 513 — ant 37 9 11 3°5 
578 509 1 a 55 5 8 2°2, 
338 295 ey oN 30. 2 10 3°6 
619 555 — a 57 3; 4 csi 
858 733 —~ me 94 7, 24. 3°6 
484, 437 iS oa 31 7 6 27 
477 436 — 3 34 5 12. 1:57 
705 628 1 24 51 10 15 3°5 
888 760 3 oo 57 25 48 ride 
3,925 3,275 9 — B24 18 299. Scl - 
434, 377 — — 38 7 12 4" 4, 
1,214 998 6 an, 102 64° Ad 8°9 
1,865 | 1,152 1 om 136 4 72 5°6- 
459 408-.] 6 1 as 32 5 _ 18 5°0 
1,486 | 1,279 | 2 am 119 8 28 2°5 
504 469 | 1 ae 28 — 6 1g 
2,691 2,371 a — 242, 36 85 2°6 
923 844 1) — 51 16 1L 2°9 
1,070 973. _ — 82 — 15 1°4 
509 4AG Buh ee 49 4 5 had 
2,625 2,283 3 — 235 aby/ 87 sire 
248 224 at — 17 4 2," 2°4 
221 187 1 — 20 5 8 5°9 
597 532 1 = 34 iy. 23 5°0 
1,098 726 = a ald 29 239 23°8 
542 473 — = 48 8 18 4°83 
772 683 — oe 65 16 8 3°) 
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RETURNS, 1886. Digest of Vacci- 
3 nation Oficens: Kooi 
Returns. We 6 
4 a ao fH ' 
3 5 a5 6. 
ae 4 Bes % be. 
se |§ ; 8 asc 
= oes as) be = 2, ao 
Oo Sey i ~ ~ ese a 
eI rs) yi e 2 ok 
a o (2) & . 2 ad & Ss 
— re for 5 ‘ i Crane 
= <= ty S) =I 8D a os 
2/8 | ¢ 5 Be k= oe 
2 2B ee er: = = 5 5 m 
o ang R ae ny S TOTS 
= ae = 8 s | S345 
“a 5 sv s a 3S 5) mo00°0 i 
a RM S ae] A > fae S) 
SUSSEX—cont. 
ne 
' Hailsham - - - ABA 896 _ — 36 4 18 4°8 
Hastings - > - | 1,421 1,156 3 - 137 44 81 8°8 
Horsham - - - 730 640 2 _ 64 4 20 3°38 c 
Lewes : 2 : 312 |. 268 al ~ 16 5 27 10°3 
Midhurst - - - 419 381 -- —_ 27 9g 2 2°6 
Newhaven - - : 293 230 — — 36 14 13 9°2, 
Petworth - - - 283 262 — a= 14 5 2 2°5 : : 
Rye - - - - 366 3382 as — 26 5 3 2°2 “e 
Steyning - - - | 1,483 1,500 2 — 132 9 40 3°3 
Thakeham - - - 220 205 _ — 9 4 2 2°7 
Ticehurst - . - - 501 451 — _ 34 1 15 8°2 
Uckfield - r = he FRO me ee 39 15 25 5°6 
Westbourne - - - 208 183 ms — 18 3 4 3°4 
West Firle - - - 66 56 — —_ 3 4 3 10°6 
Westhampnett - = 598 515 — — 55 4, 24 47 
WARWICK. 
Alcester —- : -| 581 BO | ae 433 8 8 2°8 . 
Aston - - - | 8,310 6,737 10 _ 928 88 547 7°6 o : 
Atherstone - - - 540 46-4 1 _— 58 6 16 4°1 hs 
Birmingham - - | 8544 | 7,181 18 — 954 46 | ~ 345 4°6 ub sn 
Coventry . - - | 1,477 1,273 1 — 166 22 15 2°5 Ooe 
Foleshil : - = 5 544 —_ — 63 2g 36 5°9 ce? 
Meriden - - - 285 250 a — 25 2 8 3°5 a. 
' Nuneaton - . - 490 409 — — 63 3 15 roy, ple 
Rugby | - - - 869 | 766 _— e 63 3 37 4°6 \ ie 
Solihull - - - 677 578 2 — 54 7 36 6° 4 Ph 
Southam - - - 293 255 — — 26 f 11 4°1 ah 
Stratford-on-Avon - - 2 548 _ —_ 48 ee 41 riz. ae, 
Warwick - - - | 1,509 1,346 1 — 108 13 41 3°6 , 3 
‘ fe ‘: 
WESTMORELAND. ' ee 
- Bast Ward - - ° 395 550 — = 37 3 5 2°0 oyhis 
Kendal - - - | 1,222 1,120 3 _— 73 16 10 2°1 Pe: < 
West Ward - - - 233 218 = oa 18 1 1 0°9 Are 
4 ' lize 
j f 4 3 
WILTS. ae: 
Alderbury - - ° 810 691 a _ 78 23 17 49 ve 
Amesbury - - > 198 175 — _ 20 1 2 15 i 
Bradford = - 2) 310 277 = as 26 UL 6 2°3 veg 
Calne - - -| 994 | 197 | 2 | — 10 14 1 67 mM 
Chippenham - 672 598 2 — 43 27 2 4°3 : 
Cricklade and Wootton 353 325 _ — 26 1 1 0°6 Mes 
rc he p 
Devi - 550 485 2 — 38 6 19 4rd 
iphworth and Swindon - | 1,448 | 1,272 2 ~~ 111 29 34 A 4 
Malmesbury - - -{ "403 358 — — 32 6 y 3°2 
Marlborough - - 227 198 _ a 25 a 3 18 
na Melksham - - - 521 462 1 — AT 6 5 orn) 
My Mere - - - 2 181 168 —_ — 9 a 3 9°2 i 
LY Pewsey - - - 344. 314 _ _ Dy: 1 6 2°0 
Tisbury. - - - 231 210 _ — 9 8 4 52 
+ Warminster - - 336 294 — —_ 29 5 10 379 
: Westbury and Whorwels- 268 245 — — 21 _ P| 0°7 
et down. 
bs 259 27 | — | — 16 1 5 2°3 


Wilton - - - 








j de i a: ae Siac ie Mae cg ow Geli Vag 
: f Md : 3 : 4 4 ’ ei * 2 
. App, A, No. 1, 
Wyiein. :? es le etre ) : 
ms Digest of Vacci- RETURNS, 1886. 
. nation Officers’ 


Returns, | 








a 8 80 
a ie S58 
® 5 oS RS 
ve, (3) o Po « 
= 3 y = iste 

—— = > c= = S80 
Oo oO 2.5 Sey 
oS oH 
a |S ec % ebiOe ts 
> o o) | = Bose 
Be i) ms S rs ‘5 a” O'S 
= el =e re iS} PI ao Oh 
& 2, x e ae) sed dO - 7 
e wm o ‘ 4 =| S & 2 =| M 
wm mn Oo fom} oS. ovr 
Rs, | oO ne Gi res 3 S so) nS 
| aa) RM 5 an a > 2 S) 
vie WORCESTER. 
: pee | mn Br 
/ Bromsgrove - - - | 1,080 921 104 il 4 : 
Wiciiwick us ‘ - | 852 480) Toe 54 4 13 3:1 
Dudley : = - | 5,596 | 4,987 5 2 543 13 96 1°9 
Evesham ° - - 436 . 892 eat oa 3l 2 11 3 “0 
Kidderminster  - >| 1,223 | 1094 | 1} — a 7 = me 
King’s Norton - - | 3,259 2,853 6 — 3] 18 5 “E 
fy . 2 463 418 = _ 33 2 10 2°6 
Pout 5 35 1 4 1°3 
Pershore’ - - - 890 350 — — 2 mS yh 
Ff - Shipston-on-Stour - - 490 429 1 — : 5 - “ 
Stourbridge - c - | 8,097 2,746 _ — 285 16 3 
- - - 226 194 — — 19 2 11 5°8 
re Tenbury ‘A ji a a 
Upton-on-Severn - - 538 470 2 — 46 
Worcester - - - | 1,354 | 1,069 3 — 208 26 48 5°5 
YORK, Hast RIDING. 
Beverley - - - 784 663 1 _ 87 11 22, 4°2 
Bridlington - ° - 480 416 — — 45 i 12 "0 
Driffield 0 © 627 535 1 — 68 5 18 3°7 
ral Howden - - - 386 344 2 — oe 4 2 4: A 
Kingston-upon-Hull - | 2,497 | 1,810 7 — 342 26 312 13°5 
Patrington - - - 242 220 — — 18 — 4 an7 
Pocklington - - - 462 392 = — 51 8 11 4°0 
Sculcoates - . - | 4,262 3,505 9 —_ 484 24 240 6°2, 
Skirlaugh - - - 293 253 — — 28 1 i 4°1 
York - ° ° - | 2,540, 2,091 6 — 280 28 135 6°4 
YORK, Norru Rivine. | . 
Aysgarth .- ° '- 148 132 3 — 10 1 2 2°0 
Bedale - - -| 239 i jeg Meee aes 14 = 3 478 
Easingwold - ° - 273 240 — — 24: — 9 3°3 
Guisborough - - | 1,523 1,301 3 — 154 16 49 4°3 
Helmsley Blackmoor - 148 138 —_— _ 9 1 1 1°4 
Kirkby Moorside - - 140 118 os — 17 3 2 3°6 
Leyburn - 2 - 203 186 aa _ 12 3 2 235 
Malton - - - 711 575 1 — 71 27 37 9°0 
Middlesbrough - - | 4,145 | 3,626 5 1 425° 46 42 2°1 
Northallerton - = 362 323 ‘3 — 28 2 6 2-9 
Pickering - ° = 371 315 — — 39 5 12 4064 
Reeth - - -| 108 97 oo — 7 2 2 37%. 
Richmond - - : 393 342 — — 33 5 13 4°6 
Scarborough - - | 1,278 990 1 — 160 27 100 9°9 
Stokesley - - - 823 296 — 17. 3 7 ee Set 
Thirsk : : ° 367 822 — — 84 3 8 3°0 
Whitby - - ° 867 769 — — 73 5 20 2°9 
YORK, West RipiIn«@. € 
Barnsley - : - | 3,828 | 2,786 3 _ 384 34 171 6°2 
ey Bramley - - - | 1,981 | 1,667 2 _ 239 vi 66 3°7 

Sry fs hh 3 Bradford - - - | 5,944 | 4,722 4 = 744 13 461 8°0 

rae Bierley, North - | 3,870 | 3,253 | 11 | — 415 48 143 4°9 

. Dewsbury ; -' 4,975 | 2,427 5 | 678 88. | 1,777 37°5 

a Doncaster - - - | 1,930 | 1,635 1 sa 208 52 34 AS Bod 

Ce Heclesall Bierlow - - | 3,952 | 3,880 7 Se 408 5 152 4:0. 4 

Rie | Goole - , | 97 G6 Gee 5B gel ati 31 

e Wee Halifax - - - | 4,973. | 3,797 9 — 524 11g t+, 581 13-0 
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i e Digest of Vacci- 
Returns. 
; orth ae 
3 & “3 os &, “ef 
ne eet 3.13 E bs ae 
eb 3s ‘3 ai = 5, as3 ; “A 
Be cee ae Oa ie ene a 8a i 
2 rt ext s 5° ) 
i 
Mee ar) im 8 = oe a" 25 a 
= S = S ie fs SS ayy 
. a) Q e pes c= ao 9 eae 
wn a SS ° El 5 g Ss os Ris os 
a 2 aot 2 re = s csae 
es peeks [es 18 | 8 | Beas “ae 
. aA =} f=} Ba oS s Pe i=l Ss aS 
a2) RM — as a > © i ss 
YORK, 
West RIDING—cont. 
Hemsworth - - - 441 398 _ — 25 tt My 471 
Holbeck = - - 880 746 2 —' 103 16 18 3°3 | 
Huddersfield - - | 4,526 4,014 6 = 445 8 53 13 
Hunslet - - - | 2,441 2,065 5 — 297 14 62 3°1 
Keighley - - - | 1,924 304 2 — 237 12) 1,369 71°8 
Popeesberough - - 619 512 3 — 67 3 84 »6°0 
Leeds - - | 6,869 6,167 7 — 552 16 127 2°1 
Ouseburn, Great - - 366 331 — _ 26 3 6 2°5 
Pateley Bridge - - 241 223 — — 16 1 1 0°8 
Penistone - - - 567 498 oe — 57 7 5 20 
Pontefract - = - | 2,077 1,733 2 _ 238 12 92 5°0 
Ripon - -| 464 8602 -f = oe = 51 34 19 114 
Rotherham - - - | 3,175 2,713 7 — 330 3 122 379 
Saddleworth - - 667 599 2 — 39 3 24 4°0 
Sedbergh - - - 110 93 1 — 13 3 cast 2°7 
Selby - > - - 469 420 |: 1 — 38 3 7 Ea ae 
Settle - - - - 44.3 400 —_ _ 28 7 8 3° 4 
Sheffield - - = | 7,212 6,178 11 2 779 18 924, 3°4 
Skipton - - - | 1,175 955 a — 115 46 57 8°8. 
Tadcaster - - - 879 759 —_ — 84 6 30 4°1 
Thorne - - - 465 374 — —— 60 8 23 6°7 
Wakefield - - - | 38,582 3,085 5 — 354 26 112 3°9 
Wetherby - - -| 403 ‘32971 Loh — 43 5 25 74 
Wharfedale - - - | 1,892 1,176 —_— — 132 12 72 6°0 
Wortley - - - | 1,822 1,153 2 — 120 1 46 o°6 
ANGLESEY. 56 
Anglesey = - - - | 393 956. | = 28 : 6 2°3 is 
Holyhead - - “ib 858 |“ 470 | Pd. | 61 5 16 3°8 a 
BRECKNOCK. ve 
Brecknock - . Eee 0 0 Se fa a ed ae 38 2 8 2*4 1 
Builth -_ - ; <b 232) b= 205]. 20 3 A 3°0 
Crickhowell - - - 644 564 1 = 61 8 10 2°8 ii 
Hay - - : -| 288 | 244 | — | — 32 6 6 4°2 Ay 
CARDIGAN M4 
Aberayron - - SBE iperr 2784 32 6 5 3°5 oe Wi 
Aberystwith - : 517 466 = = 35 2 14 3°1 wets 
Cardigans - - 451 392 oo —_ 47 5 7 27° ee 
Lampeter - - - 260 230 — _ 24 4 2 2°3 . 
Tregaron - - : 228 ys Fate (es 22 oh 3 1°3 i 
Sh 
CARMARTHEN. 
Carmarthen - - - 983 904 1 _ 65 6 i 1°3 
Llanelly - - - | 1,795 1,594 _— — 165 20 16 2°0 
 Llandilofawr - - 562 493 — = 57 2 10 | 
_ Llandovery - - - 308 266 = — 34 6 ' 2 2°6 
Newcastle-in-Emlyn : 536 483 — _= 47 8 3 11 
E 57696. B 


oF 


eon a 


eT 


red es 

eh - piteut of at W anei- 
ae ~ nation Officers’ - 
is ‘Returns. 








wa 
S 
Bisa 
aa 
CARNARVON. : 
Bangor and Beaumaris - | 1,009 

~Carnarvon - - - | 1,191 
Conway ai Re - 552 
Pwllheli sins - 569 

DENBIGH. 

Llanrwst - - - 364 
Ruthin Sasa - 3821 
Wrexham - * - | 1,889 

FLINT. 
Asaph, St. - 5 -| 747 

Hawarden - .- - 485 
Holywell - - - | 1,184 

GLAMORGAN. 

Bridgend and Cowbridge - |. 1,451 
Car a - - | 5,414 
Gow - - 312 
Morive Ty ail - - | 3,875 
Neath - - | 1,988 
Pontardavwe - - - 701 
Pontypridd - : - | 4,783 
Swansea - ° - | 3,933 

MERIONETH. 

Bala - * - - 169 
‘Corwen ° ° - 442 
Dolgelley  - - - 399 
Festiniog - - : 888 

MONTGOMERY. 

Llanfyllin - - - 596 
Machynlleth -. - 319 
Forden - 461 
Newtown and Llanidloss - 643 

PEMBROKE. 

Haverfordwest ° 949 
Narberth - ° 547 
Pembroke - ° 1,010 

RADNOR. 
Knighton - - 347 
Rhayader - - 175 
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Successfully Vaccinated. 


899 
1,027 
498. - 
481 


303 
286 
1,657 


652 
432 


1,080 | 


1,249 
4,530 

261 
3,401 
1,781 

622 
4,004 
3,518 


147 
3880 


748 


525 
282 
417 
559 


801 
AT5 


857 


287 
152 


Insusceptible of Vaccina- 
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Had Small-pox. 
Died unvaccinated. 


41 
31 
167 


ier Bh Se aie a 
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Vaccination postponed. 


B3 00 co bo 


Remaining. 


22, 


88 


33 
274 


79 
26 


132 


54 
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No. Kh App, A.No.2, 


Inspection of 5 

List (alphabetically arranged) of 293 Untons inspected during the Year pay ee ae 

1888, with reference to the PROCEEDINGS under the VACCINATION ; 
Acts, 1867 and 1871, and an Account of the Awarps made to the 
respective PusLic VaccinatTors out of Moneys voted By Parlia- 


ment tor that Purpose. 











E g S 2 are of pace Total Sum 

| ap 2 3 in each Union. ee ee 

UNION. ‘32 | B23 ; Inspector. 
Sq | Oe in each \ 
Var heee Cn ee 
chs} “ie Mini- Maxi- Union. is a 
o# oe mum. mum. 
A A ! 

£8. ab tk Sed. 

_ Abergavenny = - 3 2 GhaoeaO: oO) On" 0) 16 8 0} Mr. Spear. 
Abingdon - . = 6 5 5 4.0] 16 9 0 43 4 0] Dr. Stevens. ; 
Alderbury - - : 5 3 212 0} 34 7 0 4018 0| , Blaxall. 

S Ainwick - + +] 5 | 11) 0} 16 2 0) 96 10}, Page. 
Alresford - | - - 2 1 _ — 717 0|.,, Stevens, ‘ \, 
Alton - =| 4 4 518 0| 918 0} 8115 0 Do. 

_ Alverstoke - : 1 i — oe 48 0 0 Do. 

Amesbury - > - . 2 iT _ oa 5 6 0| » Blaxall, 
Ampthill - = : 4 4 4 8 0} 1112 0] 261 0] , Brucelow. 
Etadover $= 13) <0 2'- 46 5 | 118 0| 1210 0] 8116 0} ,, Stevens. — 
Ashbourne - - 7 6 210 0| 2217 0 56.19 0| , BruceLow. I: 
_ Ashby-de-la-Zouch : 6 5 718 0! 2019 0] 61 8 0| » Parsons. , 
' <Ashton-under-Lyne -| 9 8 5 0 0| 4116 0} 18118 0| » Page. 
Atcham + - : 7 5 413 0] 40 1 0{| 6110 0] 5, Parsons. 

Auckland - - - 9 6 712 0| 2519 0!) 102 6 \0|° ., Page. 

- Austell, St. - ° 7 3 1017-0 | 82.247 0 59 138 0] . Ballard. 

‘Aylesbury- . - | 7 6 4 7 a 80 1 0). 87:3 0|°,, Parsons. 

Fekewell - - - 8 8 2.48 a 18 5 0| 76 5 0| Dr. BruceLow. ey 
ambury (<a! c= |b ot 2 T47,0 | 5-4 0.981. 0), Blaxall. fae 
Barrow-on-Soar - - 5 2 BA. OF 18 68 Ol) 14 70) 4, Parsons. *% : ie : 

_ Barton-upon-Irwell - 6 5 810 0} 40 2 0} 74 5 O| ,, Page. tae Bie - 

Basingstoke = _- Shae 6 017 0| 1618 0} 3916 0| , Stevens. ‘ 
Peaitsiers ae. hh & 2 4-101 915 0] 1816 0| ,, Blaxall. " 

Bedford - : . 8 q 4 1 0] 5012 0| 131 0 0| ,, BruceLow. 

 Bedwelty > - Se 6 3 8 0| 43 6 0| 140 8 0} Mr. Spear. 

Be ke i reds 2 40 0] 51:0] 911 @| Dr. Page. : 

a x Ba ee 

i x 

‘ | 























APP. A. No. 2. a aS f 
E seteotion of ei: ce Range of Awards t 
- Public Vacci- icy 5 _ | Total Sum 
Bo nation. ee 2 in each Union. aeudad 
| UNION. ES 3 a ) wee eee 
<o 32 Mini. | Maxi | Union. ) 
ie \ se | 68S | mum. mum. | 
Ber 
GAS) ah Se be Pee 8, Os 
Bellingham - - 6 2 114 0 22 0 316-0] Dr. Page. — 
: Betertae ak et 8 4 6 0| 4914 0| 18215 0| ,, BruceLow, 
Berwick-on-Tweed - 8 2 7B OF 5 Th 29", 04 P18" 14 0c i awe; 
Bicester - . - 7 3 111 0 410 0 916 0| , Blaxall. 
, Biggleswade - -| 6 6 815 0| 1419: 0]. 4818 01 ,,. BruceLow. 
Billesdon - Bu : 3 _ _ — 5 Parsons, ; 
oe) Birmingham B98, Os 1 1 | = = 199 1 0| ,,’ Stevens. ts 
Si pao Blaby oe or Se hee S83 —_— | — — —_— » Parsons. 
a Blackburn : -| 10 5 912 0| 4214 0] 18 9 0| , Page. 
Blandford- -- -| 4 4 4B 0| ts ¥ 01-30 9701-5. Blaxall 
Bodmin 2 Cote ey 4 114 0} 8160| 20 1-0| 4 Ballard. as 
Bolton - “ “{259 9 3 10/100 2 0] 26416 0] ,, Page. — 
: Bourn - : heen, 3 2 IS iol ® 5196. Oul Fea CGO Oe BruceLow. 
Brackley - - a 4 2, 710 0 8. FO ToT > Ou ys Parsokes: | 
Pradiela eh ee hy 5 511 0| 119 0| 4211 0] ., Stevens. 
Brentford - - - 9 4 2411 0| 45 2 0} 184 10 0 Mr. Power. 
Bridgnorth - = ijn 3 2 | \"4 2 Of 8 ¥ 0} 12 8° 0 | Dr. Parsons. = 
Bridport - - - 4 3 5.9 O) 9414 01°37 9° 01 45 Blaxallc<g 
Brixworth - : te 5 3 317 0) 10 7 0} 18 2 0| » Parsons, — 
ee 2 Bromgrove 7 Lee 5 5 016 0| 2719 0| 57 5 0} Mr.Spear, 
5 Bromyard - - Seales 1 ae oy B19 Do. P 
| Builth -  - - 1 1 _ — 96550 Do, te 
Burnley -  - =] 4 | 5 0 0} 42 8 0| 7014138 0| Dr. Page. > © 
Burton-on-Trent - - 8 4 6:18! © 86 BG dae aod Parsons, Be 
Bury : - : 6 5 13.8 0} 57.8 0 | 152.8° 0}. . Page. ! 
: a 
Calne - i 4 1 — — _ 18 15 0} Dr. Blaxall. 
Cambridge seat hey 1 ie eo 65 19° 0 |- ,, Airy ae 
; Camelford = - : 2 it _— =) a6 8 Of jalan ae 
| Cannock - ¥ = 6 2 120} 614 0 716 0| ,, Parsons, _ 
Castle MAL SL PD. 4 44 0/ 2 20| 4 8 0! , Page. 
Caxton and Arrington - 4 A 3 8 0] 10 7 01 230° 6 0). = Ady: ‘ate 
ore Sea |S 1 — sae Ts. Blaxall. 
Chapel-en-le-Frith pe Og 2 710 Oj 24 5 0 31 15° 0 | % Britelonm : 
; 3: SRRPRES, - Fake ae 4 214 0} 1838 of. 3210 0], ‘Blaxall: se 
Ries a ae WAN! Re Se Ae 5 | 713 0} 1419 0] 8132 0] ,, Parsons. 
RCPHOW = kage A SD 4 | 78 0] 18 8 0] 4012 0| Mr.Spear, 





Bs ’ ae ; , pay 
Pay : : ! ro 
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UNION. 


Chertsey - = 
Chesterfield - 
Chesterton - 
Chippenham - 
Chipping Norton 
Chorley - = 
Christchurch (Hants) 
_ Church Stretton - 
fs Cleobury Mortimer 
Clitheroe | - 
Clun - - 
Columb, St., Major 
Cookham - ° 
., Coventry - - 
Croydon - - 
Darlington - 
Daventry - - 
Doncaster - - 
Dorchester - 
Dore - - 
i Dorking - - 
Drayton - - 
Droitwich - - 
q Droxford - - 


Dudley - = 


y 


East Hampstead - 
Edmonton - 
Ellesmere -- = 
: Ely - setae 
q Epsom - - 


hd 
 Eyesham 


_. Falmouth 


a 
‘ 
i Fareham 
i 


Faringdon “ 





Bh i aia ee 


No. of Vaccination Dis- 
tricts in the Union. 
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oe FF OS FS 
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— 


of Public Vacci- 
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for Award. 
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spedieasn nest i fis 
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Range of Awards 


in each Union. 


Mini- Maxi- 
mum. mum, 
LesSe iil, eS. va. 
ae Ot 1g 900 
1514 0} 5414 0 
8 9 0] 12 4 0 
38 0] 19 4.0 
27 0] 2111 0 
9 40] 8 5 0 
818 0| 4317 0 
212 0] 18 14,0 
4° 5G) Ges 0 
316 0] 1815 0 
200] 17 8 0 
46 01 53 8:0 
313 0| 44 7 
210 0| 12 9 
512 0] 5211 
110 0] 1012 
34 0| 418 
115 0| 8 9 
214 0| iu 
100] 13 8 
410 0) 7 2 
2210! 42 6 
318.01 i 
017 0| 5818 
610 0| {9-28 
610 0| 1717 
28 0| 1312 
DP it20- 4" 75 18 


Sr Se On ers Or On OV Oe iS ee 


SS 19) Or iS SO 3S 





Total Sum 
awarded 
oe Inspector. 
Union. 
£ 8. a 
43 10 0) Dr. Stevens. 
317 6 9. » BruceLow: 
2949 20.) > 5h Airye 
47 2 0| ,, Blaxall. 
33 18 0 Do. 
8218 0! ,, Page. 
5215 0j| ,, Stevens.' 
2°30 | <,,+, Parsons: 
9-30 Do. 
38 14. 0) 4, Page. 
1A Onis eearsOnss 
8815 0] 5 Ballard. 
34 6 0] ,, Stevens. 3 
if 32:0 Do. 
107 1 0 Do. 
63 4 0 | Dr. Page. 
1419 0j ,, Parsons. 
131 12 0}; ,, BruceLow’ 
25) be 01 4 Blaxallli 
11 9 O| Mr. Spear. 
2417 0} Dr. Stevens. 
18! 9= 0 |, > Parsons} 
40 4 0 | My. Spear. 
24 3 0| Dr. Stevens. 
220 4 0 | Mr. Spear. 
28 18 0 | Dr. Stevens. . 
184 7 0} ,, BruceLow. 
26 14 0] ,, Parsons. 
4718 0| ,, Airy. 
49 2 0| ,, Stevens. 
27 16 0} Mr. Spear. 
5 5 0} Dr. Ballard. 
il 8 O| ,, Stevens. 
1611 0 Lo. 








App. A. No.2. — 
Inspection of 
Public Vacci- © 
nation. 


















Gateshead 


HH orr castle 


Farnham - - 


Fordingbridge 
Fulham - - 
i 4 


Fylde, The 


7 


Garstang - = 


Germans, St. - 


} 





George, St., Hanover 


Square. 


Giles, St. and St. George 


Glendale - - 


Glossop - - 


Godstone - - 
Grantham - 
- Greenwich | - 
Guildford — - 
, Haiabiatan' - 
Hampstead - 

Hardingstone — - 

Hartismere - 

Hartley Wintney 

Haslingden at 

Hayfield - . - 

Headington - 

Helmsley - . 


Helston - - 


Hemsworth - 
Hendon. - 
Henley | =H = 
Hereford - : 
Hinckley - - 
‘Holbeach - - 
~Holhorn | - . 


No. of Vaccination Dis- 


oOo mp a a 
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Vacci- 
recommended 


tricts in the Union. 


Public 


of 
nators 


No. 


CX Oo Be 


COT, ROS Spr ee te CO ht 


SOR a RO =e fas bree 


Co me Ne 


C D> ou = 


for Award. 





Range of Awards 








2116 0| Dr. Page. 


0 4d 2 0 Dr. Stevens. on 


ORS 8716) 40 tecdss Stevens, , 


| Total Sum 
in each Union. ies de q 
in each 
Mini? texte”) UR 
mum. mum. 
£8. d+ 8 8..a) 2 3: a. 
215 0 | 64 4 0 
89 ON) oe) Seg 9 0) 
67 8:0 | 87 3 0| 234 4 0 
415 0| 24 70! 78 0 
517 0] 8 0 0 
18 9 0} 14117 0| 18610 0 
419 0/ 18 4 0| 2918 0 
4001] 63601 lov 5 0 
— amish go 6 0 
014 0] 418 0} 818 0 
“ ~ 3213 0 
412 0 8 8 0| 2519 0 
3 5 0| 220] 8718 0 
4815 0| 6611 0| 115 6 0 
4 4 01 1816 0} 8418 0 
j 
515 0| Wu 
= a 239 0 
810 0} 1 9 0] 1919 0 
— ~ 1010 0 
11 0! 96 
616 0 | 4618 0] 1731 0 
— — 37. 9 0 
1319 0} 984 w 0!l. 99. 3.0 
—_ = p92 9.0 
W120 1°16 15 0}; 4 11 oF 
£11890.) BB Da OP BB 650s 
Src | 49°30: 146 18 0 
Id 401 06 “OO 97 «4 40 
6° 1880 3)196 M1, Lee BO OF 
119 0| 1816 0} 4917 0 
418 0 10.17 0; 44 6 0 
8111 0 | 61°2 0| 17310 0 
4 880 14 -gia9 26 


41 1 0 


-» BruceLow. 


_» Stevens, — 





10416 0 | Dr. Stevens. 


Do.: 
Do. 


» Page. 


x 


i 


> 


Do. ae 

» Ballard. 
of Stevens. _ : 
— Do. tess x 
» Page. : a 
» BruceLow. 
» Stevens. 
5 BruceLow. 
» Stevens. 
: Do. . 


~“ tee 


2 
a 
» Parsons. _ 


on.) : 





39 ~ Page. j 





» Blaxall. 
» Barry. — 
» Ballard. — 


2 
» BruceLow. 









» Blaxall. gy 
Mr. Spear. - a 
Dr. Parsons, 

os BruceLow. 


5 BruceLow. 








< 
Pact 


UNION. 
aie 
Hoxne - : 
Hungerford - 
Hursley * % 
Tpswich - - 
Kensington : - 
Kettering - - - 
Kidderminster - - 
Kingsclere - - 


Kings Norton - - 
Kingston (Surrey) : 
Kington = - ° 
Kirkby Moorside - - 
Knighton - - - 


Langport - - - 


~ Launceston - - 


_ Ledbury - - - 


Leeds - - . 
Leek - - - 
Leicester - - : 
Leigh - . : 
Leighton Buzzard - 
‘Leominster - - 
Lichfield - = - 
Linton - - : 


Liskeard - - - 


_ Liverpool - - - 
Loughborough - - 
Iudlow - - - 
Luton - - - 
Lutterworth - 
Pe eten - - 


No. of Vaccivration Dis- 


28 








ee} 
= Coo 
San ee Range of Award 
7 > e ange of Awards tal Suc 
YP 2 in each Union. 
o 7a 2 awarded 
fa (Shad 
v=) SOD : 
s Py ae in each 
S | SS, | Mini | Maxi- hae 
ae sae mnm, mum. 
7, 
Se PSIG, ONS. Sas Siesta. 
18 01} 10-8: 0 2212 0 
5 5 4 2 0] 10 0 0 36 3 0 
i 1 <= na 6 8 0 
t 1 = — 86 6 0 
2 2 $3860. 100 a Oo 183.7. © 
4 ee 5. 40) | 82510. 0 53 9 0 
5 4 5 0 0} 41138 0 67 6 0 
3 3 510 0] 1011 0 23 9 0 
if 4 6 2 0] 50 6-0 8118 0 
11 ‘i 2 60] 29 7 0| 106 9 0 
5 4 ae 9 0 0 2218 0 
ao 1 — — 617 0 
5 1 oes — 614 0 
6 2 11 0 6 8 0 719 0 
8 2 617 0 STi 15 8 0 
3 2 619 0 813 0 1512 0 
if a 14 0] 4517 0} 14518 0 
5 5 U1. Oh 16 86 46 6 0 
2 2 129 0] 13 5 0 25 14 0 
3 3 1719 0| 59 9 O| 10710 0 
2 2 27 0} 5116 0 54 3 0 
3 2 7 7 0117 9 0] 2416 0 
6 4 112 0} 2410 0 61 5 0 
3 3 8 9 O| 14 2 0 3612 0 
7 4 Sy BO bh Loess: 0 32 38 0 
3 3 8519 O| 6410 0} 142 9 0 
Ay 2 16310 20:4 27 415 0 BS tie 6 
5 a —_ “- 318 0 
6 5 BPO AT SLO 634,107 «0 
6 3 Tk OW eat) 16 1746 
4 4) 2005 97 0 14 8 0 








App. A,No.2 
Inspection of 
Public Vacci- 
nation. rae 


Inspector. 


Dr. Airy. 
» Stevens. 


Do. 


Dr. Airy. 


Dr. Stevens. 
» Parsous. 
My. Spear.’ 
Dr. Stevens. a | es 
Mr. Spear. | | 
Dr. Stevens. 
Mr. Spear. 
Dr. Barry. 
Mr. Spear. 


Dr. Blaxall. 
» Ballard. es, edge 
Mr. Spear. , ae 
Dr. Stevens. 
» Parsons. 
Do. 
» Page. 
» BruceLow. 
Mr. Spear. 
Dr. Parsons. 
>» Airy. 
» Ballard. 
> stevens. 
» Parsons. 
Do. igh 
» BruceLow. | 
» Parsons. 


>» Stevens. 








- Inspection of 


Public Vacci- 
- natiov. © 
‘aaah oo 


aP wk 
ae 
‘ 
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UNION. 


Madeley - - 


Manchester — - 
Market Bosworth 
Market Harborough 
Martley - - 
Melksham - - 
Melton Mowbray 
Merthyr Tydfil - 
Monmouth - 


Morpeth - © - 


N ewbury : : 
Newcastle-on-Tyne 
Newcastle-under-Lyme 
New Forest - 
Newmarket - 
Newport (Mon.) - 
Newport (Salop) « 
Newport Pagnell - 
Northallerton  - 
Northampton  - 
North Witchford 


Olave, St. - . 
Oldham = - ° 
Ormskirk 


Oswestry 
Oxford = - : 


Penzance - - 
Pershore - - 
“Petersfield 
Pickering - - 
Pontefract : 





























ye me = x rae Ny de GON 
24 : 
s 
or: ee ae 5 sae | Total ee 
6 © in each Union. 
Be s = ee Inspector. 
= é ; 5 Se Se a 
S : fe 25 Mini- Maxi- pe 
3s ¢ =2 {| mum. mum. 
£8. d.|' & 3s. ad. £s. d. 
4 << = — _ Dr. Parsons, 
3 3 | 840 0] 6 10] 151 0 0| , Stevens. 
6 3 112 0; 12 2 0 2016 0 | Dr. Parsons. 
5 1 -- —_ BAS: OL Se. 
6 6 3 8 0 8 4 0 33 9 0 | Mr. Spear. 
2 2 1415 0| 24 1 0; 3816 0| Dr. Blaxall. 
6 2 511 0 517 0 11 8 0| ,, Parsons. 
10 10 417 0} 5914 0} 253 1 0} Mr. Spear. 
6 4 310 0; 20 7 0 45 15 0 Do. 
9 5 T1310 26-467 0 56 16 0} Dr. Page. , 
8 3 7.1 0/ 13 9 0} 8015 0| Dr. Stevens. 
8. | (4° | 98 19 0) be 4-01 165 720 Do. 
3 2 TeL7=10 1 40. 76 42 4 0) ,, Parsons. 
5 5 014 0) 16 0 0} 3011 0] ,, Stevens, 
8 5 56-0}. 28 9 01" 514.0], wae 
8 7 E19: 0-1 SRF 0 207 2 0} Mr. Spear. 
4 3 616 0; 1017 0 27 5 0 | Dr. Parsons. 
10 2 10.0) 7 18 G4 78 16°09 Do. 
4 3) 214 0) 17 2 0 24 4 0] ,, BruceLow. 
4 1 — — iG 6.04. Parsons. 
4 4 49 0} 168 0 3810 01 ,, Airy. 
3 3 30 6 0|105 7 0} 2138 2 0] Dr. Stevens. 
6 6 O12 0°) 96.17 O°) aay 608 Bape 
7 6 8 § 0} 4012 0| 14110 0 Do. 
5 3 BAZ 40. (82) 6. OL Br @ Gel Paecomas 
1 1 _ —~ 4216 0|.,,  Blaxall. 
5 9 | 816 0} 2115 0] 52 0 0| Dr. Ballard. 
5 2 6 6 0 9 8 0 15 14 0} Mr. Spear. 
4 4 3.4 0 He Be 20 1 0} Dr. Stevens. 
3 aie | ree ar i _ » BruceLow. 
v 7 | 214 0; 4418 0O| 144 9 0 Do. : 


“4 








Sleaford = - - 














pee 2 is ben r 
y . aaa i 
be tacos App. A.No.2, 
Ag ee Ra: InspecHionaheom ; * 
gs ira nge of Awards | Total Sum Public Vaccie 
=~ 2 : in each Union. aera nation. ele 
UNION. Se. 1 fs Inspector. eg 
2a See il Gb pee es Eo Aeaeh e 
35 eet Mini- Maxi- Union. 
cs ont | muin. mum. i : 
£ s.d. £ s. d. £ s.d. . : 
Pontypool - - - 4 4 7 2 0} 8617 0} 94 3 0} Mr. Spear. Hes: he 
Pontypridd - =| 5 912 0| 72 5 0| 15916 0 Do. ae 
Poole - - > 4 2 1414 0; 20 3 0 3417 0| Dr. Blaxall. . 
‘Poplar - cg ea Te 3 1712 0|18317 0| 18711 0| ,, Stevens, 
Portsea Island - - t a — a 15113 0 Do. 
Potterspury - - 4, iL — _ 25 5 0] ,, Parsons. 
Preston -- - - 4 4 915 0/105 7 0} 19419 0| ,, Page. 
- Prestwich - - - 6 5 318 0|112 5 0| 30112 0 Do. 
Reading - ° - 1 1 a Gs 7610 0} Dr. Stevens. . 
Redruth - - : 6 2 1816 0| 21138 0| 40 9 0O| ,, Ballard. 
- Reeth - ° - 2 1 = ae 717 0| ,, BruceLow 
Reigate - - - 4 4 42400 213P 0 3617 0} ,, Stevens. 
Rhayader - . - 2 1 se > 512 0] Mr. Spear. 
Richmond (Surrey) - 3 3 10 16 0} 27 6 0 49 6 01} Dr. Stevens. 2 
Richmond (Yorks) - 5 4 ty 7 0) 18,5 70 2616.0]! ,, BruceLow. 
Ringwood - - .- 1 1 _ a= 14 4 0] ,, Stevens. 
Rochdale - He eae 6 | 4 8 50/118 12 0| 150 5 0} 4, Page, 
Romsey - 'e - 5 4 O13 20}. 147% 0 2219 0} ,, Stevens. 
Ross - - - 2 + = ne 1913 0| Mr. Spear. 
Rothbury - : - 6 2 017,10) 3°38 6 4 0 0| Dr. Page. 
» 4 
Salford - : é 4 3 2618 0| 73 7 0} 16511 O]| Dr. Stevens. ; 
Saviour, St. - - 5 4 331 0; 5612 0] 1738 2 0 Do. Pitas 
Pee Maier Otay. we niles 8 4 2 6 0| 2419 0} 3919 0] ,, Barry. ee a 
- Seisdon - . un 4 3 Se O10 tes 8 Ei Oe 20'S. Qi) ,, v Parsons. a a 
“li ne ain eee Bea Be 8 4 6 0| 68 0 0| 10116 0] , BruceLow. | a 
Sheffield - A 2 6 6 1216 0} 4 8 0| 17818 0] ,, Stevens. 
ee i aih': Fahy eo 9 1 O10}. 18 17-0] 47 6 0) |. Blaxall. : 4 
Gee ree ene cate 3 8-1)0]-t811 @| 8511 0 Do. " 
Oe ae 4 . 4 2 7 4 (9.1107 0. 0 Th 4 O° .5 Parsons: | : 
Shipston-on-Stour - 5 3 $1850: | 10 14-9 2116 0O| Mr. Spear. f 
Shoreditch ‘ - 3 3 28 9 0/123 11 9} 244 0 O| Dr. Stevens. 
7 8 917 .0 6 4 0 12) 7 0) 7, . Brueelow, 


paket “ 
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Truro - - : 7 4 311 0] 1614 0 8111 0} ,, Ballard. 
Upton-on-Severn | 5 5 1 3 0/ 15'5 0} 3910 0 | Mr. Spear. 
Uttoxeter - ? z 5 1 7 a 416 0 | Dr. Parsons. 
Uxbridge - = 7 7 6 5 10} 27 2 0]. 89 0 0| , BruceLow. 
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STATISTICS OF THE NATIONAL VACCINE ESTABLISHMENT AND 
EDUCATIONAL VACCINATION STATIONS. 


N.B.—The Stations named in ztalics are Educational Vaccination Stations , 
authorised by the Local Government Board. 














No. 3. 


I.—STAFF AT END OF 1888. 


App, A. No. 3. 


Establishment. 





ioe te. i 
Wegegest| —wameotvaccmion, | Mgiiion | Dagan ont 
24 
Vaccinators } * 
supplying 
lymph for 
tke public 
service, & 1. Dr. R. Cory S - | Surrey Chapel- | Tues., Thurs.; 2. 
salariedf} 2. Mr. W. E.G. Pearse - | Tottenham Court | Mon., Wednes.; 1. 
from the Chapel. 
Parlia- 
mentary 
grant. 
{| 1. Mr. Ellis §. Guest - | Manchester  - | Monday; 2. 
| Monday - ‘ase 
H : hii Tuesday ->}11. 
2-6. Dr. Edmund Robin- Birmingham < Wednesday j ge 
Parochial son. Wednesday ; 2. 
and other | Thursday ; 11. 
Vaccina- 7. Mr. Roger Parker - | Liverpool - - | Tuesday ; 2.30. 
tors not 8. Mr. E. L. Webb - | Pimlico - - | Thursday ; 10. 
salaried 9. Mr. J. Hawthorn = -_| Newcastle-on- Wednesday ; 3. 
: - from the Tyne. 
Parlia-|| 10. Mr. W. E.G. Pearse - | Westminster  - | Tuesday; 10. 
mentar x _J | Tuesday; 2. 
ead : \| 11-12. Mr. W. A. Sumner | Marylebone { Wednesioy: 10, 
but con- | 13. Mr. Frederick Holmes - | Leeds z - | Tuesday ; 2.30. 
tributing 14. Dr. Edward Lynes - | Coventry - - | Tuesday ; 12. 
lymph at P {| Monday ; 2. / 
a ees a 15-16. Dr. Hugh Thomson | Glasgow at Moa: Thurs. 12. a 
rate of || 17, Mr. W. Skinner - - | Sheffield - - | Tuesday; 3. 
payment. 18. Dr. A. C. Clarke ° - | Salford - - | Thursday; 2. 
| 19. Dr. G. A. Miskin . - | Waterloo - - | Tuesday ; 2. 
; | 20. Dr. J. B. Buist - - | Edinburgh - | Thursday ; 3. 
ot Drs Rea Cory - | St. Thomas’s Hosp.| Wednesday ; 11.80. 
[ 22. Dr. D. C. McVail - | Glasgow West - | Monday; 1. 
Teachers 0 Dr. W. Husband - | Edinburgh Wednes., Sat. : 12. 
Vaccine. | Mr. H. Lawrence - | Bristol - - | Wednesday ; 10. 
tion not Mr. William A. Budd - | Exeter’ - - | Thursday ; 3. 
supplying Mr. V. A. Jaynes - | Horsleydown - | Wednesday; 3. 
lymph. Dr. A. N. Montgomery | Dublin - =i Pues. Hri..3 10. 


Dr. R. Cory. 


Cambridge - | Friday; 11. 
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The ANIMAL Vaccine Station is at 95, Lamp’s ConpuiT STREET, 
where the Director (Dr. R. Cory) and the Assistant Director attend for — 
the Vaccination of Children on TuEspAys and Tuurspays, at 10.30 a.m. 


_ TiL.—Sources anp AMOUNT OF Lympu SUPPLY IN 1888. 


N.B.—The Stations named in zéalics are Educational Vaccination Stations 
authorised by the Local Government Board. 
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giant. J 


Parochial 


and other 
Vaccina- 
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grant, 
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a fixed 


rate of 


payment. 


—— an) 


15-16. Glasgow - 


Tl.—AnmaL Vaccine STATION. — 





‘| Number of Vaccina- 
tions performed at 
- the Stations 
respectively. 


; 


Vaceination Stations. 


1. Surrey Chapel 
2. Tottenham Court 
Chapel. 


Total = 


1. Manchester* - 
2-6. Birmingham - 
7. Liverpool - 
8. Pimlico - = 
9, Newcasile-on- 
Tyne. | 
10. Westminster - 
11-12. Marylebone 
13. Leeds ~ - 
14. Coventry > 


17. Sheffield - - 

18. Salford . - - 

19. Waterloo - 

20. Edinburgh - 

21. St. Thomas’s 
Hospital. 

22. Glasgow West 


Total oox 
Grand Total 


* No information received from this station - 





1,266 





15,631 


16,316 
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# 
Primary. 


213 
472 


685 


4,383 


334 
612 


596 
824 
857 
818 
1,802 
1,186 
799 
889 
804 
338 


623 








‘Number of Charges of Lymph 
supplied from the Stations ~- 





Charged Tubes 
Charged Ivory | each estimated 
as equal to 10 
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During the year, additional supplies (to the extent of 2,841 charged National ial Vacoiuel : . 
polats and 9,655 charged tubes) were obtained from the following ee 
gentlemen :— 


Mr. W. H. Kempster, Battersea Kast. : ‘ 
Mr. J. P. Purvis, Greenwich. | Wises 
Dr. N. E. Roberts, Toxteth Park. 
Dr. T. N. Orchard, Pendleton. 

Dr. T. M. Johnson, Salford. ea 
Mr. J. W. Kay, St. George’s East. : | a 





es. 
S i p eas, 
Mr. J. Bark, Kirkdale. ya 


Dr. P. Kavanagh, Deptford. 
Dr. R. S. Archer, Everton. 

Dr. F. Cadell, Edinburgh. 

Mr. A. Meeson, Toxteth Park. 
Mr. T. Price, Manchester. _ 
Mr. A. Blackmore, Manchester. 
Dr. R. F. Cook, Gateshead. 
Dr. E. Goddard, Clerkenwell. 
Dr. R. Hibberd, Paddington. ae 
Dr. T. Leonard, Hoxton. 4 eae 
Mr. A. Matcham, Southwark. i x ae 
Dr. G. A. Miskin, Kennington. le 
Mr. E. H. Moore, Bethnal Green. 

Mr. J. C. Roberts, Peckham. 

Mr. W. G. Rowntree, Liverpool Road. 

Mr. G. W. Collins, Lamb’s Conduit Street. 


: 4 : a 
| IV.—-Distrisution or Human Lymen, 1888. 


Number of applications : 





From Medical Practitioners in England and Wales - 6,648 

” 9 99 Scotland - : - 2238 \ 
Gusthe as ° - = : . - 43 : 
5, the Navy and from the Emigration Department - 48 ” 
», India and the Colonies - vain aie Z 111 | : 
» Diplomatic and other Foreign Services - Ps 38 og 
Detar ie seetet ho 
Supplies sent out :— 
Charged ivory points ” : - : - 3,991 i 


» capillary tubes = - - - - - 14,074 ye 
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No. 4. 


Report on the Oprrarions of the ANIMAL VACCINE STATION at 
LAmp’s ConDuUIT STREET, during the Year 1888-89; by Dr. Cory. 


Durine the year Ist April 1888 to 31st March 1889, 295 calves were 
‘Yeceived at Lamb’s Conduit Street. Of these, 282 (males 193, 
females 89), were vaccinated for the’ purposes of the Aol eee other 13 
were discarded. 

The aggregate weight, on reception at Lamb’s Conduit Sireet: of the 
282 calves was, males 50,055 lbs., females 22,785 ]bs. On hee 
from the station their weights were respectively 53,567 and 24,570 lbs., 
so that during retention for vaccination purposes calves of both sexes 
gained considerably in weight ; males by an average 18:2 lbs., females 
by an average of 20 lbs. 

Of the above calves, 261 were vaccinated with lymph directly derived 
from other calves, and 21 were vaccinated with calf-lymph which had 
been stored. As usual, vaccinations performed with stored lymph 
proved much less successful than the others, 1,110 insertions of stored 
lymph produciug no more than 695 vesicles, whereas 17,795 insertions 

in 259* calf-to-calf operations produced 17,028 vesicles ; rates of inser- 

tion success respectively of 62°6 and 95-7 per cent. No difference in 
the result of calf-to-calf vaccinations was observed wiether the lymph 
used was from caives vaccinated 96 or from calves vaccinated 120 hours 
previously ; in both cases (98 calves in the one, 161 in the other), the 
rate of insertion success was the same, namely, 95°7 per cent. 

Primary Vaccinations.—During the year 1888-89, 7,048 persons 
received primary vaccination at the station, five separate insertions of 
lymph being made in each instance. 3,554 of these persons were males 
and 3,494 females. All but 20 of the 7,048 primary vaccinations suc- 
ceeded at the first attempt, and in no case was a third attempt at 
vaccination requisite. ‘The amount of insertion success obtained by 
each of three several operators was as follows :— 

Of 374 persons primarily vaccinated by Mr. Murphy three failed to 

return for inspection. ‘The remaining 371 were on examination found 
to have taken all of them in five places, an insertion success of 100 per 
cent. 
- Of 729 persons primarily vaccinated by Mr. Stott (acting for Mr. 
Murphy or myself in the absence of one or other of us), eight failed to 
return for inspection. Of the remaining 721, 629 were found to have 
taken in five places, 53 in four, 22 in three, 7 in two, and 9 in one 
place only, while in a single instance the vaccination was unsuccessful at 
first trial. Mr. Stott’s insertion success rate therefore was 95°6 per 
cent. 

Of 5,945 persons primarily vaccinated by myself, 77 who failed to 
return for inspection, and other 17 (13 ef them operated on for cure of 
nevi) are not taken into account in these statistics. Of the 5,851 
remaining, 5,344 were found to have taken in five places, 277 in four, 





 * Two calf-to-calf vaccinations are here omitted from consideration ; one for the 
reason that on first attempt at vaccination of the calf all insertions failed completely, 

and the other because the amount of success obtained was by oversight left 
a 
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unrecorded. 
E 57696. . Cc 


Arp. ! ‘A. Nowa 


On the ( Operas), “say 


tions of the Sahar i, 
Animal Vaccine  *)<> 
Station during a 
1888-89; by Dre Mee 
Cory, i 


Ses 


eds 








of 96" Soares Seay se ‘ 

tcullees Raobadtan: Diese es, ee 
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- Departmental Inspector to whom this investigation was entrusted, com- 
: -menced his inquiries in January 1888, at a time when upwards of 300 


: - deserving of mention is a house-to-house visitation of the borough, made 


vu 


facts as to each person’s date of vaccination, and the facts about each 


y | No. 5. App: A. NovBy i 


- Irropucrion to Dr. Barry’s Rerorr on Smann-rox at Suurrrmerp, Intuctjon to 


1887-88, addressed by the Mepican Orricer to the Presment oy Heparin Small= 





pox at Sheffield, 
tuk Locan Government Boarp, (March 1889.) Modieal a oa 
Aw epidemic of small-pox in Sheffield during the second haif of the Pvcasion of | ay a 
year 1887, at the time when the disease was at an unprecedentedly 
low ebb in England and Wales generally, has furnished your Medical 
Department with an opportunity of investigating the behaviour of small- 
_ pox under comparatively simple conditions and in a community large | 
enough to reward a particularly careful statistical study. Dr. Barry, the ea 


ze = = 


“new cases were occurring each week in the borough ; and he continued see 

Piss observations uninterruptedly until the end of June. ‘The report, eee 

however, has reference only to cases occurring up to March 31st, when- ee 
; the weekly number of attacks had fallen halo. 100, fk 


In the first instance Dr. Barry’s attention was principally given to Contes: of i inspec: 
- concerting with the local authorities, who were already taking measures sat 
for vaccination and revaccination, and for obtaining ampler and more ee 
secure isolation arrangements, such further procedure as could be devised hi ee 
for the repression of the existing epidemic, and these he had the satis- Heys 
faction of seeing carried out with energy and despatch. Particularly 


ina very thorough manner by the vaccination officers and their assistants in 
the Sheffield and Ecclesall Unions, and resulting in the discovery of cases: 
of small-pox and of neglected vaccination, that "yeonike not otherwise have 
come to light. ‘This “vaccination census,” as it was termed, had refer- 
- ence to a population of 275,878 persons, out of a total population estimated 
at 316,288 ;: and to a number of houses no less than 59,807, the number 
: of houses in the boro ugh, enumerated in 1881 having been 57,330. It 
_ was utilised for the purpose of learning the age of each individual, the 


“ Census.” 


[p. 169.] 


é persen who had at any time suffered from small-pox. Dr. Barry’s 
_ inquiry had, for departmental reasons, to be closed on March 31st, 1888, 








“4 _ before the epidemic was at an end ; and his history of the epidemic does . ae 
P es 

not include the cases, nor the 90 aegis that occurred during the sub- e o 
: D saqnent quarters of the year. It records, however, all that was of ok 
_ importance until the decline of the epidemic, and takes aceount of 6,088 | i 
& small-pox cases, and 590 small-pox deaths.* His report will be found — od ea aaa 
~ to proceed in great measure upon data obtained in the house-to-house 
ke * A few supplementary data contributed is Dr, Thomson, Medical Officer . : 
Health, and relating to the three subsequent quarters of 1888, are placed at the foo 
of pages 192 and 257 of Dr. Barry’s report. ‘They are mere extensions of ees ; 
; experiences recorded in the report. Z 
fan r 2 ua 
ee | oe oe 
P. mn 
by’ ; fe Ma eH 
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. [pp. 163-4] 





visitation ; and it comprises an abundance of other information amassed | 
by the Sanitary Authority of Sheffield for his purposes as well as for — 
their own use, and derived from medical practitioners and other inhabi- 
tants of the borough, who placed their services very freely at the dis- 
posal of the Health Office. But in addition, Dr. Barry set himself * to 
investigate in detail the more important classes of small-pox cases, 
making personal inquiry as to every small-pox case that was fatal; as to 
every case, fatal or non-fatal, that was alleged to have occurred in 
vaccinated children under ten years of age; and as to every case alleged 
to have occurred after previous small-pox or after revaccination. 


Upon the materials thus obtained, and upon the facts derivable from 
official records for 1887 and previous years, Dr. Barry’s report of the 
recent small-pox of Sheffield is based. | 


Before I advert to the results of this report, I would take leave 
to comment on its method. 


Dr. Barry has treated Sheffield, in the first place, sub-district by 
sub-district, as if he were dealing with eiyht Tt several towns, and 
he reports very completely all the facts. concerning small-pox in- 
each. By this procedure he has been able to study, under equal 
circumstances of that unknown element which is spoken of as “ epi- 
demic constitution,” the facts as to amount of small-pox and the 
facts as to prevailing “sanitary ” domestic and personal conditions, 
of eight populations differing cater se in some. or all of these condi- 
tions. 


The greater validity and conclusiveness of any uniform result 
derived from the experience of the several sub-districts regarded as 
eight separate sources of information, and the value of differences 

in the experience of the several sub-districts, are considerations 
that will explain themselves. 

Dr. Barry has gone out of his way to avoid stating inferences, 
preferring to put multitudes of facts upon record; and on this 
account his report has come to be of considerable dimensions. On 
the subject of small-pox as seen in England at the end of the nine- 
teenth century, it is a store-house of instruction for such of the 
public as care to be instructed, and adds in at least one important 
respect to the information hitherto. before the medical profession. 

; } 








__™* The result of each single inquiry thus made by Dr. Barry in person is recorded 
in the report, every case being stated so as to admit of subsequent identification. 
This, with other detail, has been introduced on account of the relations of small-pox : 
to vaccination, and other conditions being so often made the subject of gross 
misrepresentation. i 
_t Dr. Barry, indeed, devotes separate consideration to each of eleven popula- 
tlons ; namely, besides the eight sub-districts to which I refer, a portion of Upper — 
Hallam (with 2,631 inhabitants) which lies within the borough boundary, but has 
little else in common with the town; and the two workhouse populations of Sheffield 
and Keclesall. In my own comparisons of sub-district with sub-district I shall — 
exclude these three. But they will be included in all references that are made to the — 
mortality of the borough during one and another time of small-pox prevalence. I 
need hardly say that cases admitted into workhouse hospitats for treatment have, 


. like cases admitted into the Borough Hospital, been referred to the place of their 


origin, 
Bay 3 i © ° : . t 
u [i eTHADS, In order to avoid misrepresentation, I may here record that this part of 
ale allam had, during the recent epidemic, one death, and only one, from 
small-pox, and that was in a vaecinated adult, There were also 12 non-fatal cases 


in vaccinated persons, and 1 in an unvaccinated. The population is vaccinated to 
the extent of 99 per cent. of its number, | 


tae 
ot 


The epidemic of small-pox at Shetheld has turned out to be one of Avr. A. No. 5. N 
importance, judged on the seale of English epidemics during the last 16 ttroauction to 
years, and it has stood conspicuously above any other small-pox preva- et eCee, is 
lence of the years 1887-8. During these two years no other large town pox at Sheffield, 
has suffered from any considerable amount of small-pox. Outbreaks in 4fS4388: On 
Prestwich and Preston did not result in a quarter of the small-pox pe small-pox lp 
death-rate of Sheffield. ) SRigen Re 

For any preference shown by small-pox for Sheffield, as the place to by 
be invaded, I can offer no sufficient explanation. While small-pox exists a, 
in England, or can be imported into England from abroad, its introduc- sf ate 
tion into any English community is an affair of circumstance: of the ye 
movements of persons and things that are able to carry its infection. A 





_ Without interference with the movements of the population to an extent Mie 
that is altogether out of the question, no town in England can guarantee eae: 
itself against the entrance of small-pox into it. In this respect small- i ae 
pox does not differ from other diseases, measles for example, that spread id ae 
by. direct personal infection, and that have a long incubation period. | ae 
So small-pox in the early part of 1887 made its appearance at Conmencema.t 
Sheffield ; in two sub-districts of the borough almost simultaneously, ™Sbeteld 
Probably there were two separate arrivals of the infection, but their | Pye 


respective roads are not to be ascertained. ‘The borough was not unpre- mets. 
pared for the disease : though in some respects imperfectly, and in some i 
other respects, as the event proves, having made its preparations 
injudiciously. So far as “sanitary conditions” avail to prevent the 
extension of small-pox, the place (though not without its faults) was 
better circumstanced than in former years. As for its disinfection and 
isolation arrangements, the former were, before the outbreak, of a very 
rudimentary kind; but the borough had provided itself in 1880 with a 
hospital for infectious diseases ‘n a central position, and so it was able to 
seclude almost all of the earlier small-pox cases that came to the know- 





‘ 


ledge of its Sanitary Authority. This had been its custom for several ee 
years whenever stray cases of small-pox had been imported; and for a is 


time it appeared that the usual isolation was producing the usual result 
of preventing the recurrence of the disease in. invaded houses, and of ued 
hindering its extension in their neighbourhoods. — | fe 

But during the invasion-period of Sheffield a good many cases of Unrecorded ; 
small-pox occurred that did not come to the knowledge of the Sanitary aree ya 


| 


Authority. ‘That the Town Council did not become aware of these ie 
cases was in a measure due to the fact of their having no speciai ae 
_ authority to obtain information on the subject of infectious discase yee 

prevalence, no more, in fact, then sanitary authorities in general; ie 

they had done what lay in their power, by adopting, since 1885, a ie 


system of payment to medical practitioners for the notification of new i Os 
cases of infectious disease occurring in their practice. Not all the small- . 
pox cases that came under medical treatment were notified ; and ig 
further it is certain that a number of early cases were not notified, th 
owing to the mildness of the disease in individuals leaving them in : 
ignorance of the nature of their complaint, and leading them to consider ig 
medical advice unnecessary. ‘Thus, in the one way or the other it came 
to pass that up to May 1887, during the early period of the growth of vi 
the epidemic, only eight cases were notified to the Health Authority, % 
whereas thirty-two cases, actually occurring during this very period, : 
came under their cognizance when they set on foot inquiries of their 

own. oes 

Then the disease gently extended itself during June and the early vaiees of 

part of July; supplying from various quarters of Sheffield occasional 

eases to the Borough Hospital, while very few (of the known cases) BAS 
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|” App. A. No. 5. Stayed at their own homes for treatment, — But now the experiences, ; 
“Introdactonto iemiliar to your Board, of small-pox obtaining extravagant proportions 
Dr. Barry’s in the neighbourhood of a small-pox hospital, centrally placed, began to 
hin oh Saaielk, © BE witnessed at Sheffield. See maps at page 276. Looking at the 
Ass7-88; by the occurrences of this period by the light of subsequent events, it would 
ape pice seem probable that from the beginning of June the hospital in Winter 
a | enc eR Street was playing the part of small-pox distributor; but as to its agency’ 
~~. after the first week in July there can be no doubt. Something of its. 
ie operation was indeed soon recognized by local observers; and the com- 
pleted record of this period shows the houses in a circle of 4,000 feet. 
round the hospital to have become attacked almost suddenly to a degree 
amounting to a dozen-fold the rate of the rest of the borough. | Sixty 
new invasions during the fortnight ending July 16th, were distributed 
as follows, per cent. of houses situated at successive distances from the 
hospital :—— 7 7 Ee 













Pe 0-3,000 feet. 1-2,000 feet. 2~3,000 feet. 3-4,000 feet. Elsewhere, 
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From this time onwards, it may confidently be said, the Borough | 
Hospital at Winter Street, whatever service it may have rendered to — 
particular families or to remoter districts, operated to the disastet of 
central Sheffield; and it must remain (to say the least) an open question. 
whether throughout the epidemic pericd us a whole the hospital did not — 
do more harm than good to the borough. | Bok 


As regards the method by which the hospital exerted its influence 
upon its neighbourhood,—whether through the general atmosphere 
or by personal communication,—we learn nothing from the ex- — 
perience of Sheffield. Dr. Barry has found it beyond his ability to_ 
exclude the operation of certain faults of administration,—faults of 
notable amount and of a nature to allow of-the transmission of — 
small-pox by the persons of officers of the hospital and of visitors _ 
to the hospital ; and so has not been in a position to enter on the 
eee. question of aérial dissemination per se. | 
ee iene: of In the fortnight of June, when the hospital began to exerta 
Anas probable, but not unquestionable, influence on the area surround- — 
ing it, the average daily number of small-pox patients in the ~ 
hospital was 14, and in: that fortnight four cases only had been | 
newly admitted. In the fortnight of July, when the influence of — 
the hospital began to be unequivocally exerted, the average daily _ 
number of patients in the hospital was 86 and in that fortnight 
14 cases had been newly admitted. | aes 





Some judgment may be formed of the extent of the total influence _ 
exerted by the Winter Street Hospital upon the prevalence of small-pox : 
in Sheffield and its various parts, by weighing. the following summary : 
results culled from Dr, Barry’s report. They have reference to the i 
whole epidemie-period up to March 31st, 1888. | ae 
“asindicated by (a.) Within a mile of the hospital are situated the whole of the sub- _ 
_ distribution in districts of North and West Sheftield, along with portions (small, but — 
eel ' rather the more populous) of Nether Hallam and Ecclesall sub-districts.. oe 

The Winter Street Hospital was established in 1880, since. the time ~ 
when small-pox was last epidemic in Sheffield. North Sheffield had in — 
earlier small-pox epidemics experienced more than its share of the small- — 
A pox death-rate of the borough; on this occasion its death-rate was.still _ 
yak more conspicuously high, relatively to the common death-rate of the 
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— borough. West Shetlield had thrice held, among the sub-disiricts, a 
favourable rank (below the average), and once ar ink above the average 
of the borough; on the recent occasion its death-rate up to Murch 31 
was two-and-a-half times the average of the borough,—a ceeree of 
excess never before recorded of it or of any sub-district. 


Hallam (into which, however, it will be remembered, small-pox was 


first introduced during the recent outbreak) has not shared in the 
general, death-rate to an average degree, yet it bore a somewhat larger 

share than had been its wont in former epidemics. LEeclesall (with a 
population mostly suburban and rural) is in its usual favourable rank 
among the sub-districts relatively to the common death-rate of the 
borough. 


(b.) Shortly before the.conclusion of Dr. Barry’s inquiry, the patients 
_ were taken from Winter Street Hospital to a new hospital four miles 
_ -away from the centre of the borough, and the excessive inéidence of 
smali-pox upon the Winter Street neighbourhood thencefortin dis- 
appeared.* The whole period of direct influence of the hospital is thus 
comprised in Dr. Barry’s report; and it turns out that throughout the 
nine months the houses within a 4,000 feet. circle had been invaded to 
twice the extent, and the houses within the area of a 2,000 feet circle 
had been invaded to three times the extent, of houses sit uated elsewhere 
in the borough. : 

It is hardly necessary to be out that, owing to the wenden local- 
ization of small-pox in Sheffield due to the influence of the hospital near 
its centre, the distribution, during the recent epidemic-period, of small- 
pox according to the general sanitary circumstances of the several sub- 
districts has become a matter difficult to apprehend in its right pro- 
portions. And it is not less obvious that we cannot now with confidence 
resort to the experience of former epidemics, before the hospital existed, 
for information as to varieties in the local distribution of the disease, 
because of the changes that have taken place in the population of the 
respective sub-districts as well as in the local sanitary arrangements of 
the borough since the last occasicn, that small-pox was epidemic there. 
But, upon a general review of the evidence adduced by Dr. Barry, this 
much may, c think, be affirmed with confidence: the one “ sanitary cir- 
cumstance” which availed to cause inequalities in the incidence of small- 
pox upon one and another sub-district during a series of years was 
essentially the greater or less degree of spaciousness or of crowding, of 
houses upon area and of people within their homes. No other circum- 
-stanee within the compass of “ sanitation ” appears, to have had any 
correspondence with the specialities of local distribution of the disease. 
Small-pox in this respect used to bear a certain resemblance to measles 
and whooping-cough, An advantage, not exceeding two to one, may 
perhaps be set down as having. formerly represented the value of 

sanitary circumstances in the healthiest sub- district of the town as 
compared with the unhealthiest parts of the borough. But this 
advantage, whatever it used to be, cannot (for the above stated reason) 
be confidently affirmed for the recent epidemic. | 

I turn to consider the fall in the mortality of small-pox as compared 
with other epidemic diseases since the more vigorous. adoption of 

“sanitary measures in Sheffield. Between an earlier and a later period, 
each of 10 years, measles, -scarlatina, vera eie and diarrhea, 








* It is true the epidemic itself was at this time on the wane; and Dr. Barry 


supplies very good reasons for believing that its decline was haste ned, especially in 


the pope neighbourhood, by the removal of the Winter Street cases. 
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i | ‘App. A.No. 5, have fallen in their respective death-rates in the following proportions ‘ 
measles from 100 to 78, scarlatina from 100 to 73, whooping-cough 
eaten from 100 to 93, and diarrhoea from 100 to 72, Diphtheria and “ fever ¢ 
- Report on Small- death-rates have fallen to a greater extent ; namely, diphtheria in the 
Ss Terese: ‘oy the proportion of 100 to 39 and fever from 100 to 34, 
Medical Officer. ~ We want to know, for comparison with the foregoing, what change 
_ [y. 266, table] has been effected between earlier and later times in respect of the rate 
oe. of death by small-pox :— 
ae Here we are at once met with a difficulty by reason of the rarity 
ee of small-pex in Sheffield during recent years. ‘The 10 years that 
serve for an estimate of the habitual prevalence and of the altera- 
tions in prevalence of other diseases do not suffice in the case of a 
eal disease which can be practically absent for 14 years together. To 
choose for comparison with the earlier period any 10 years out of 
these 14 would manifestly lead to error, inasmuch as (we now know) 
raf tok was destined: presently to reappear in the borough. 

I shall regard for the present purpose the whole of the recent 
epidemic as forming a set-off against the long suspension of small- 
pox prevalence; and therefore shall assume, for the whole 16 years 
hes 1873-88 inclusive, a uniform rate of small-pox mortality.* Any — 
oa ten of these 16 years may very properly be taken as representing, 
ee for comparison with an earlier decennial period, the more recent 
death-rate of the borough. fo 

[During the earlier 10 years 1861-70 this kind of correction is 
not called for, since small-pox was never during any twelvemonth 
ee of that period altogether absent from the dcath-registers in the 
aa fashion that it has been repeatedly absent during several twelve- 
es oer -months since 1872.] | | 
ie Thus we get to a representative total mortality of 465 during | 
a recent decennial period or a mean of 46 deaths annually ; and 
ee | on the population of Sheffield we obtain an annual small-pox death- 
Be gi pate among people of all ages of 16° % per 100,000. This 16° 3 is 

nes the rate which may most properly, I hold, be compared with the 
ead antecedent rate of 58 annually during. 1861-70. : 
 ofsmail-pox. The earlier death-rate from small-pox at all ages in Sheffield bears to 
the eorresponding later death-rate the proportion of 100 to 28. Where- 
Pipe bon fore the reduction in the mortality of small-pox has been conspicuously 

7 eae greater than in the mortality of measles, scarlatina, whooping-cough, 
or diarrhoea, and has been something greater than the reduction (great 
as that has been) of the mortality at all ages from diphtheria or from 
fever. This, then, has been the experience of the population of people 
of all ages living in Sheffield. ? MaRS Oe 
Bete Ghky I now invite attention (and I would require this attention from any- 
4; from other infec: one who shall profess to base conelusions relating to small-pox upon the 
_ Amone persons of @bove facts) to the experience of the population of various ages living 
one or another in Sheffield. Taking the same periods of years as in the case of persons 
eg at all ages, the reduction in the rates of death from infectious diseases 
venerally is fcund not to have been greatly different for one or another 
period of individual life. Thus the reduetion (22 per cent. as before 
stated) in the death-rate from measles in people of all ages, is the 
resultant of a reduction of 22 per cent. in childrent and 40 per cent. 




































* Dr. Barry has been content to take for his later period the same 10 years that 
he uses for his examinations of change in the death-rate by other epidemic diseases 
and he thus includes 1887, and with it a portion (but only a portion) of the recent 
epidemic-period. His result is to represent the decrease of small-pox prevalence at 
all ages as being in the proportion of 1U0 to 18. 


+ By “children ” in this passage, I mean those under 10 years of age. 





among the dozen or so of their elders who died from measles ; the 
reduction (27 per cent. as before. stated) in the death-rate from 
searlating is the resultant of a reduction of 274 per cent. in children 
and 25 per cent. in their elders; the reduction (6L per cent. as before 
stated) in the death- rate from diphtheria is the resultant of a reduction 
of 67 per cent. in children and 50 per cent. in their elders ; the reduction 
(7 per cent. as before stated) in the death-rate from whooping-cough is 
a reduction altogether in children, their elders not dying at either period 
from the disease; the redaction (66 per cent. as before stated) in the 
death-rate from “ fevers” is the resultant of a reduction of 744 per 
cent. in children and 61 per cent. among their elders; the reduction 
(28 per cent. as before stated) in the death-rate from diarrhea is the 
resultant of a reduction of 28 per cent. in children and of 23 per cent, 
among the few elders who die from diarrhoea. 

Now let the corresponding facts appear for small-pox. The reduction 
between the earlier and the later period (72 per cent. as before stated) 
in the death-rate from small-pox in people of all ages, is made up (a) by 
a reduction of no less than 90 per cent. below the large earlier death- 
rate among children along with (6) an actual increase of 34 per cent. 
beyond the small earlier death-rate among elder people. ‘There has 
been nothing of this sort in the behaviour of any other infectious 
disease. 

As regards the recent relations of small-pox to sanitary circumstances 

Wn Sheffield, the case then stands as follows :—Owing to the peculiar 
localization of small-pox effected by the operation ‘of. the Boro ugh 
Hospital, evidence as to the influence of local “ sanitary conditions ” 
cannot be derived from recent facts. If we might appeal for an analogy 
to other diseases that are conveyed like small-pox by personal and 
atmospheric infection, it would point, if the analogy were to be trusted, 
to a fall cf some 10-30 per cent. as having perhaps been due to improve- 
ments in dwellings and other sanitary conditions. If we were to appeal 
to diphtheria or “fevers” for a like analogy, it would (supposing it 
were to be trusted) point to a fall of some 60-70 per cent. due to 
improvements of the like sort. But these analogies are seen to be 
hopelessly false when the age-components of the fall in small-pox death- 
rate and in other death-rates are examined. Small-pox, unlike any other 
of these diseases, has risen in its death-rate among people over child- 
: hood ; ; and the pees Oa fall observed in its all-age mortality is 
exclusively due to the enormous decline of its mortality among children. 
The agency productive of the decline of small-pox mortality, whatever 
that agency may have been, has unquestionably not been of the same 
kind as the agency that has produced the decline in the mortality of 
other infectious disease. It has been an agency different in nature from 
_ the agency of “improved sanitary conditions.” 
Let it be noted, as a circumstance suggested by the i4 years of com- 
parative absence of small-pox, that the agency in Heaton apparently 
began to exert itself somewhere about the end of the period 1861-70, or 
in the interval between 1870 and 1873, or soon after the commencement 
! of the period 1873-88. 

Did it consist in the infinite’ exerted by the small-pox epidemic 
that pervaded England in 1871-72,—years in which 1,007 persons 
died from small- “pox in Sheffield 2* 


fe These years, owing to their extravagant mortality, are purposely excluded from 
the comparison of earlier and later small-pox periods. In the hope of avoiding 
_ misrepresentation, it may be proper that I should say, that if these years were 
included with the period 1861-70 the case in favour of the latter period 1873-88 
would be far stronger than above represented. There can be no suggestion of 
including 1871-2 with the later period. 
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» Report on Small- 


Probably, 
exerted for 
thousands who kad acquired the insusceptibility against small-pox 
that. is conferred by a previous attack of the disease. But the 
epidemic of these years cannot be credited with any influence of the 
sort we are secking, seeing that the speciality of the reduction in 
small-pox mortality consists in the saving of life to children who 
were not born in 1872. ° rua | 

Ur did the exceptional agency we are in search of consist in the 
isolation provision made by the borough authorities for the recep- 
tion of infectious sickness. Let that provision, operating since 
1880, be at once credited with having postponed the appearance of 
asmall-pox epidemic in the borough; as it received a number of 
imported cases at various times and pro tanto diminished the 

opportunities of small-pox spread. But it can have had nothing 
whatever to do with a reduction of small-pox death-rate special to 
children. 
we find that less than one out of five, of the small-pox cases occur- 


to a trivial extent, an influence of this nature was 
some people in Sheffield; namely, for those few 


When we have included the actual epidemic of 1887-8, 


“& 


ring during the last 16 years, got taken to hospital ; and that, as 


matter of fact, the disease was able to spread (to say the least, in 
despite of the hospital) about the town; that it killed the people 
over 10 years old more abundantly than it had killed them before ; 
and that it avoided the age of childhood, the very age which 
habitually suffers more than other ages from natural small-pox. 
This result cannot have been brought about through any agency 
exerted by the isolation provision of the borough. 4 
Or, since the influence we seek is one special to children, has it 


been an occupational or educational difference of recent origin that. 


has thus made the children less liable to die of smail-pox ? I eannot 
conceive what such a thing should be, nor how such an influence 
should have operated for reducing small-pox mortality in children 
- without reducing at the same time and in like manner the mortality 
of children from measles and whooping-cough. 


Some sort of “ rite’? would indeed appear to have been practised upon 
Sheffield children; some practice coming newly or more abundantly 
into use since 1870 or thereabouts; some practice ayailing to prevent 
children dying from small-pox ; and having no similar avail against any 
other infection to which childhood is subject. . 


Up to this point, I have avoided mentioning the word “ vaccination.” 


It has been my object to, discover, if it were possible, some influence 
other than vaccinatiop to which the decline of small-pox and the 
behaviour of small-pox during the recent epidemic might be ascribed. 
I have been led to take this course owing to the assertion frequently 
made by those who make it the business of their lives to decry vaccina- 
tion, that the decline of small-pox in England, Germany, and elsewhere 
is a simple affair of improved sanitary circumstance: a curiously 
mistaken assertion which, strange to say, has been adopted into the 


article “ Vaccination” of the new edition of the Encyclopawdia 
Britannica. ae 





Let us see now what have been the relations 
tion in Sheffield. 
The inhabitants of Sheffield have, of late years, obeyed the vaccination 


of Small-pox to Vaccina- 


laws of 1867 and 1871 as completely as the average of English commu- 


s 





nhs 





nities ; or perhaps somewhat better than the average. In 1862, at an 


Baas of the borough school children by an Inspector of the Pri ivy 


nated persons. 


at the ‘* vaecina- 
cent, of phen of school ages 


Council, 13 or 14 per cent. were found unvaccinated ; 
tion census”’ of 1888 Jess than one per 
were found in that state. 


In the borough, among people of all ages, there has been enough 
omission for the enumerators to have reckoned two per cent. of unvacci- 
The unvaccinated community, distributed throughout 
the various sub-districts, under like circumstances, with the vaccinated, 
has been of sufficient magnitude to form a valid crucial e experiment as to 
the relations of small-pox to vaccination. 


This two per cent. of the population claims to be regar ae as so many 
seventeenth or eighteenth-century people scattered about Sheffield, for 
the very purpose of having themselves compared, under nineteenth- 
century conditions of life, with the law-abiding people of the present 
ere 


in ca hae in dissuntins : he reports the ee about soul “pox attacks afd 
small-pox deaths, in vaccinated and unvaccinated respectively, for sub- 
district after sub-district; for localities suffering much or suffering 
little; for populations living in actually invaded houses and infected 
institutions ; ; for one age and for another age ; for one or another state 
of individual health—the whole with a repetition that is monotonous 
because the one fact turns out to be uniformly the same, for sub-districts, 
for locality, for infected house or institution, for age, or for previous 
health. Dr. Barry’s instruction was to observe the ‘influence of every 


- circumstance as well as the influence of vaccination; and he has found 


- 


; 
. 


no influence that has not been dominated by the single influence of 
vaccination. 


To state in successive propositions each set of circumstances under 
which snfall-pox was observed to differ, when the vaccinated and 
unvaccinated came to be compared, would be to reproduce a great part 
of Dr. Barry’s report; where he formally records, in pare allel passages, 
upwards of a hundred such differentiating experiences. I pr opose only 
to take from the report a few of the summary facts concerning the 
vaccinated and the unvaccinated in the Borough generally, premising 
that statements here made concerning the -whole borough are (when 
not otherwise stated) pono rely, correct for the several parts of the 
Borough. | 


The facts as to vaccination or no vaccination depend for the most part 


upon information supplied to the census enumerators by heads of 
As already said, the more important | 


families, patients, and relatives. 
sorts of information were specially checked by Dr. Barry’s own investi- 


gations, which we kept up in respect of cases oceurring before the end 


of March. J shall not have much to say about later occarrences.* The 
house-to-house visitation was unquestionably the most important per- 


formance of its kind that has ever been attempted, and I regard its 


results as being as exact as the work of careful and conscientious men 


\ 


ee ee aaron 





* There is no reason whatever for supposing that the contrasts between vaccinated 
and unvaccinated woul be affected by including the waning stages of the epidemic. 
Such inclusion would no doubt alter the total numbers recorded by Dr. Barry, and 
of course the actual attack-rates and death-rates of the population during the 
epidemic ; but as regards contrast between vaccinated and unvaccinated, it is of ne 
iaportance whether three-quarters or the whole epidemic period be taken. 
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App. A. No.5. can he. * Dr. Barry’s refusal to admit into his comparison babies under 
Introduction to © Month old may be noticed in passing a3 one among many indications 


Der, Barry's of his own desire to avoid anything like exaggeration in statements of, 


Report on Small- 
ae at Sheitield, contrast between vaccinated and unvaeeinated. 


Newent Orncas, A. First, of the candies under 10 years of age living in Sheffield 
; aup 
during 1887-8 under t the common conditions of infection in the whole 








A. For ehildren 
uatler 1y; borou eh, 


“generally ; \ : eee Ni : 
Le. Tr, pable.] ] Per thousand of the number of children in each ciass ; 


the attack-ratet of the vaccinated was 5 

the attack-ratet of the unvaccinated~ was 101 
the death-ratet of the: vaccinated was 0:09 
tne death-rate} of the unvaccinated{ was 44 


[Let me state this difference in other terms: For 100,000 vaccinated 
children, the rate of small-pox mortality actually phsevved in Sheffield 
gives 9 deaths. For 100,000 unvaccinated children, the rate of small- 
pox mortality actually observed gives 4,400 deaths. | 

Under the general cireumstances of the Sheffield epidemic, there fore, 
the wheoinated children hal as compared with the unvaccinated childr en 
living in the town a twenty-fold immunity from attack by small-pox ; 
and nad a 480-fold security against death by small-pox. 

The above relates to the eeneral children-population of the Borough. 
Children living in houses wetually invaded were of course exposed. to 
an intenser and more continuous infection ; and, be it well remarked, 
the vaccinated were to a nicety, exposed to identical external conditions 
for infection and for death with the unvaccinated; being common 
inmates of the very same infected houses. 

Per thousand of the number of children of each class living in invaded. 


houses, 
the attack-rate of the vaccinated was 78 
the attack-rate of the unvaccinated{ was 869 
the death-rate of the vaccinated was ie 


the death-rate of the unvaccinated{ was 381 d 
Under these extreme yet identical circumstances, therefore, the vacci- 
nated children had as compared with the unvaccinated an 11-fold 
immunity from attack by small-pox, and a 881-fold security against 
death by small-pox. 
B. Next, concerning persons over 10 years of age living in Sheffield 
dari ing 1887-88 under the common conditions of infection of the 


Borough. The vaceinated and unvaccinated members of this’class are 
# 





- * Now and then Dr. Barry found discrepancies between the Census data, as pre- 
sented to himself, and the records gathered from other sources and given to him by 
the Health Office; and he considers in his report the nature and magnitude of such 
discrepancies, giving reasons for a general preference of the Census data. The 
discrepancies do not bring mto question Dr. Barry’s results as between vaccination 
and no vaccination. Perhaps I ought to add that the Health Office data, when they 
differed on this point from-Census data, went to make the evidence still more striking 
in favour of the protective influence of vaccination. — 

+ In this place and in what follows about vaccinated and unvaccinated drive the 
recent epidemic, let it be recalled that the actual rates have reference to the period 
of the epidemic from April 1887 down’ to the end of the census of Feb.—March 
1888. The rates are not to be taken as annual rates or rates for the total epidemic. 
But, in every case stated, for vaccinated and unvaccinated alike, they relate to the 
same area during this same period. 

* It has been said, by way of cayil, that an unvaccinated population comprises 
: Silden under one month of age. Attacks and deaths among these infants, how- 
Wer? ever, are excluded throughout hese statements of contrast. 'T Their inclusion se ould 
Bait of course make the contrast more striking in favour of the protective influence of 
BS vaccination, . 
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found to have always ditfered to a considerable degree from each other; APP.A. No.5. | 


ny 


both in regard of attack and cf death, ahd also whether the Borough as mtroduetion to 


a whole or its component sub-districts be examined. But this degree of: Dr, Barty’s (ee 
Report on Suit! sa 


difference (considerable though it has been) has not been nearly so large pox at Shettield, tt 


as in the class of childreu. Mevlical oe ee 
A ‘ > ie 

Per thousand of the number of persons over 10 in each class, generally : [ti 
the attack-rate in persons twice vaccinated* was 3 (pp. 172, 201... 3 

ates (2 


the attack-rate in persons once vaccinated* was 19 

the attack-rate in persons not vaccinatedt was 94 
the death-rate among persons twice vaccinated* was 0°08 
the death-rate among persons once vaccinated{ was 1 
the death-rate among persons not raccinated ft was ol 

{Let me state the difference in other terms:—For 100,000 persons ie 
over 10 years old and twice vaccinated, the rate of small-pox mortality ae 
actually observed would give eight deaths, For 100,000 persons over ge: - 
10 years old and once erecaiatad, the rate of small- -pox mortality ae 
actually observed would give 100 deaths. For 100,000 persons over le 
10 years old and not vaccinated, the rate of small-pox mortality actually ioe 
observed would give 5,100 deaths. ] 

Under the general'circumstances of the Sheffield epidemic, therefore, 
the ¢wice vaccinated persons over 10 zears of age as compared with the 
unvaccinated persons of the same age living in the town, had a 31-fold 
immunity against attack by small-pox, and had a 640-fold security 
against death by small-pox. 

” Re-vaceination apart, the people over 10 years living under these 
general circumstances had, if they were vaccinated at all, a 5-fold 
immunity against attack by small-pox, and a 51-fold security against 
death by small -pox, compared with the wnvaccinated people of the same, 
age. 





Once-vaccinated people over 10 years of age constitute the great 
majority of the inhabitants of Sheffield, It is demonstrated by 
the above comparison that these. people had lost a great measure 
of the protection against small-pox which as children they once 
possessed, and that they had not acquired any such additional pro- 
tection as was pessessed by persons of their age who had undergone 
a second vaccination. oo 
- Now as to the value of any protection obtained by vaccinated persons living in invaded ee 
of this class, viz., aged over 10 years, who live, not under the general baa ce ‘ig 
circumstances of Sheffield, but in houses actually invaded by small-post 
the following were the observed rates per 1,000 of such persons of the 
vaccinated and unvaccinated classes respectively : — 








the attack-rate of the vaccinated was 281 [p. 173, table} 
the attack-rate of the unvaccinated was ,686 De 
the death-rate of the vaccinated was 14 ae 
the death-rate of the unvaccinated was 371 | oe 


Wherefore, under these extreme conditions, identical for vaccinated 
and unvaccinated, the vaccinated people over 10 years of age had, as 
compared with the wnvaccinated, a» more than double immunity from 
attack by small-pox, and a 26-fold secarity against death by small-pox. 


— i 








* That is, revaccinated before the recent epidemie began. Facts as to those me 
revaccinated during the epidemic are given by Dr. Barry, but they often have ; 
reference to operations performed during the incubation of small-pox, and they. do 
not readily admit of being summarised. 

+ Persons who had previously passed through an attack of small-pox were [p. 202.] eee 
hitached at the rate of 1°3 and died at the rate of 0°3 per 1,000 of their number. ea 

t Including the comparatively small class of twice vaccinated, a 
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The difference between vaccinated and unvaccinated, when persons over 
10 are in question, is again seen to be less, and now to be v vastly less, 
than in the ease of a row: 

CG, We now come to consider the influence that has been. exer ted by 

vaccination upon the people of all ages living in Sheffield. 

Under the common conditions of small-pox infection in the Borough ’ 
generally, the vaccinated and unvaccinated persons of all ages have 





f 
v 


during 1887-8 differed from each other in respect of small-pox. This . ; 


_ditlerence between the vaccinated and unvace inated classes, — when 


people of all ages are considered, is of necessity intermediate in amount 

——more conspicuous than in the case of persons over 10, less con- 

spicuous than in the case of children under 10. | 
Per thousand of the number of persons of all ages in each class, 


the attack-rate in the vaccinated was 15° m5) 
the attack-rate in the unvaccinated was 97°. 
the death-rate in the vaccinated was UeOe ye 
the death-rate in the unvaccinated was ABr es” 


It follows that under the general circumstances of Sheffield during 
the epidemic. the vaccinated persons at all ages had, as compared with 
unvaccinated persons at all ages, a 6-fold immunity against attack by 
small-pox, and that they had a 64-fold security, against death by small 
pox. : 

Restricting the comparison, once again, to the vaccinated and unvace}- 
nated people of all.ages who lived under the identical but extreme cir- 
cumstances of small-pox infection, i twvaded houses. Per thousand of 
the two classes of people, 


the attack-rate in the vaccinated was 230 

the attack-rate i in the unvaccinated was. TSO” 
the death-rate in the vaccinated was Bt 
the death-rate in the unvaccinated was 372 


Wherefore under these extreme but identical conditions of small-pox, — 


infection, people of all ages in Sheffield had, if they were vaccinated, a 
more than treble immunity against attack by small-pox, and a 34- fold 
security against death by small-pox as compared with their not- vaccinated 
fellow residents in invaded houses. — | | 
The ratio for the borough of 1:64 in the respective death- rates 

from small-pox among vaccinated and unvaccinated people of all 
ages, taken together, has not been found the same for each of the 
several sub-districts. Where there was but little small-pox the 
ratio could show somewhat wide departures from the mean ratio of 


the borough; but where there was most small-pox, in, North co 
Sheffield ea West Sheffield, there the ratio of death-rate in vacci- — 


nated 10 death-rate in unvaccinated proves to have been 1 :64 and ~ 
1:61. Among the vaccinated, the actual death-rates in sub- districts 
varied between 0°5 and 1: 7 per 1,000 living ; among the unvacci- 
nated, they varied between 27 and 104 per 1,000 living. . 





* The ratio of 0°7 to 48 is 1:68, but taking into account second places of 
decimals, 1 : 64 is the truer ratio. The same correction has not been considered 
necessary in the case of other ratios. 

t Dr. Barry has not been unmindful of the contention, which has been seriously 
advanced, that the greater mortality of small-pox among unvaccinated persons is 
due to the previous more feeble health of the people who are attacked and who die. 
He sought to get the opinion (valeat quantum ) of relatives as to the state of health 
in Meh people found themselves at the time of their fatal attaek, and he has got. 
this’ information in nearly 19 out of every 20 cascs of death by small-pox. The 
vaceinated and unvaccinated had very little difference between them in respeet of 
their previous health, as thus deseribed. by their friends: 35 per cent. of the one 
sort, and 31 per cent. of the other sort were described to him’ as heing in an unsatis- 
factory condition of health at the time of their attack. 
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There is interest in a comparison of this ratio 1:64 with the 


v3 


! corresponding ratio obtained at the vaccination census of St. Pancras 

made in 1884, That census showed the death-rate in vaccinated 
people of all ages to hold, to the death-rate in unvaccinated people 
of all ages, the ratio of 1:77. But on that occasion the fact of 
vaccination could not be ascertained for some of the fatal cases ; and 
thus there are limits of error between 1:43 and 1: 141. The ratio 
of 1:64 in Sheffield is based upon data that may be considered for 
every practical purpose to be complete. 

I may here mention—what to a eeneration that had not lost its 
familiarity with small- “pox, would go without saying—that what was 
found true of the fatality of small-pox at Sheffield was found to be also 
true of the injury done to the individual sufferers who survived. From 
the experience of 1,741 patients treated in hospitals down to March 31st, 
Dr. Barry reports ‘17-2 severe and confluent cases out of every 100 
small-pox patients of all ages who had been vaccinated, and 81° 5 of the 

same forms of small-pox eut of every 100 attacks in people of ali ages 
_who had not been vaccinated ; and for children under 10 the cor respond 
ing figures were 9 and78. Confluent (as opposed to discrete) means, in 
this connexion, not only the more fatal form of smali-pox, but also the 
smali-pox which produces a vastly greater quantity of pitting and 
scarring, of blindness and other disfigurement, among eo who survive 
the attack. 

In the hospitals, the familiar immunity of reGeediri tea persons in 
attendance on the sick was observed. There were 161 persons employed 
in the wards and offices of five hospitals. Of the 161, 18 had had small- 
pox before their engagement and none of these fell ill; ; 62 persons (all 
of them workhouse-hospital nurses) had been vaccinated in infancy only, 
and of these 6 were attacked and i died: the remaining 81 persons had 
been successfully Pegi Sela and not one of these contracted small- 
pox. 

It is opportune to mention in this place other classes of the population 
whose vaccination is, in profession at least, specialiy cared for. Of 830 
troops of all ratiks, nominally all revaccinated, there were 12 men 
attacked by small-pox and one died. ‘The medical officer in charge of 
the troops, informing Dr. Barry of these facts, reported that the opera- 
tion of revaccination had been attempted for these 12 men, but that in 


every single instance it had been unsuccessfully performed. Of 372 


men in the Borough Police Force (where there is no rule as to revacci- 
nation on admission), LO constables who had been vaccinated but not 
revaccinated, took small-pox before February 10th 1888, when an order 
for universal revaceination of the force was issued. Thenceforward, till 
the end of the epidemic (according to some supplementary information 
furnished to the Inspector), there was no other attack among the police. 

Of 290 men and boys on the permanent staff of the Sheffield Post Office, 
the whole had been revacecinated at the time of their engagement. 

Throughout the epidemic, up to August 1888, no member of the staff 
contracted small-pox. 


~ We had, before considering vaccination, found ourselves in search of 


_ some influence exerted, possibly of some “ rite ” practised, for the purpose 


of preventing death by small-pox. We had been presented with a fall 
in the small-pox mortality of the Borough in excess of the fall in its 
mortality from other infectious diseases; and the fall in the death-rate 
from small-pox had showed the peculiarity of being wholly an affair 
of childhood. We could discover nothing in the nature of “improved 
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sanitary circumstances” competent to explain this peculiarity in the 
reduction of the small-pox death-rate. We wanted to find an influence, 


capable of explaining this special fall in the children’s death-rate from 


small-pox, that should have come newly or more abundantly into use 


somewhere about the interval between the 10 years 1861-70 and the . 


16 years 1873-88. Inasmuch as the observed degree of fall among 
children was in the proportion of some 10 to 1, the operative influence 
or “rile,” whatever it was, should have been newly exerted or newly 
performed in some similar degree. It was to be operative specially or 
exclusively for protection against the one disease, small-pox. 


Thanks to those whom I have called an experimental population | 


belonging to the 18th century, living in Sheffield under 19th century 
conditions, we now discover that there has existed there a certain “ rite,” 
the omission or performance of which has made a difference of 480: 1 in 
the mortality of children from small-pox. | 


This rite, called “ vaccination,” was (we have seen) formerly omitted © 


to the extent of some 13 or 14 per cent. Acts of Parliament passed in 
1867 and 1871 provided more efficiently for the general performance of 
vaccination in infancy. Consequently the neglect of the “rite” has been 
reduced from about 13 or 14 to about 1 or 2 per cent. In the period 
(inclusive of the recent epidemic) subsequent to those Acts, as compared 
with the period before their operation was felt, small-pox mortality has 
been reduced in almost equal measure; namely, in children under 10, 
reduced from 10 to. 1. . . 
If one had never heard of “vaccination” but had only the evidence 
of this particular report, differentiating attacks and deaths by small-pox 
among each and all of eight populations according as individuals had or 


had not received a certain “rite,” there would be ground for strong - 


belief in the protective value of the rite, and reason for seeking its 
generai adoption. And when it turned out that the rite in question was 
none other than that which, 90 years ago, was brought into use for the 
express purpose of protecting against this very disease; and, in addition, 
that major acceptance of the rite has been accompanied, in exact measure, 
by major security against small-pox ; it would seem that no reasoning 
mortal could hesitate to find in this rite, Tae cause, and THE ONLY 
CAUSE, wanted to explain the observed phenomena. It is to the more 
general use of vaccination for Sheffield children that the Borough owes 
the reduction effected in its small-pox death-rates, viz., for people of all 
ages a reduction of 72 per cent. below the former amount; and for 
children, a reduction of 90 per cent. below the former amount. 

For the protection of persons over 10-years of age in Sheffield this 
same infantile vaccination has availed, as we have seen, in a very impor- 
tant degree. To this class of the population the omission or perform- 
ance of vaccination in their infancy has made a difference of 51 to 1 in 
the death-rate from small-pox. But we have seen that the degree of 
insusceptibility possessed by the aggregate community which has passed. 
the age of 10 years is less than that possessed by younger persons, and 
less (no doubt) than that possessed by the individuals of the same com- 
munity during earlier periods of their own lives, But, none the less, 
the actual death-rate among people over 10 in Sheffield has been greater 
than the death-rates of the same people during earlier years. How is 
this explained by the “influence of vaccination ” 2 

The Registrar-General, in a passage, which I have before quoted (in 
my report for the year 1884), has thoughtfully considered the reasons 
for an observed increase of small-pox death-rate among people in later 
life when earlier and later periods are compared together. Recordin 
for the whole kingdom an increase similar to that seen at Sheffield, he 
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points out that it is only what was to be expected from the substitution 
of a less durable for a more durable insusceptibility. The vaccine pro- 
tection is admittedly the less durable. 

Tf the fact of such increase stood alone, it would be a cireum- 
stance derogating from the advantage of vaccination to a com- 
munity ; but the increase is found (1) to be an increase upon what 
was previously smal], (2) to be an increase therefore not incom- 
patible with a total decline from 100 to 28 in the small-pox death- 
rate among persons of all ages living in Sheffield, while (3) the 
more transient immunity against small- pox conferred by infantine 

vaccination is shown by all experience, and now by the experience 
of Sheffield, to be renewable by a second vaccination performed 
after 10 years of age. By this renewal, we learn from Dr. Barry, 
an insusceptibility equal in durability to the insusceptibility derived 
_ from a previous attack of small-pox, was gained at Sheffield; and 
it was gained without the expense of one person’s death for every 
two persons who acquired it. 

' [The quoted passage is as 

Pp. XXlil.) :-— 

* Doubtless, at first sight, this progressive rise in the small-pox 
rates at the later life-periods seems incompatible with the asserted 
protective influence of vaccination; but on further consideration it 
will be seen that this is not the case, and indeed, that such rise is 
what inight naturally be anticipated from what is known as to the 
character and degree of the immunity conferred by vaccination. 
For it is pretty “generally recognised, and this on good grounds, 
that the immunity derived from “vaccination is both less perfect t and 
less permanent than that conferred by small-pox itself; its efficacy 
diminishes with the lapse of time, while the protcetive influence of 
small-pox remains practically unaltered. If we admit the existence 
of this difference between the two forms of immunity, we have the 
following explanation of the fall of the rate in early life and its rise 
at the later ages. 

“Before vaccination came into use, few persons escaped having 
small-pox at some or other time in their lives. The great majority 
had it when young, and of these a large proportion died, causing 4 
very high death- rate in the earlier age-periods. But those who 
survived the attack enjoyed a practically comp.ete immunity for 
the rest of their lives, and, as they formed a considerable propor- 
tion of the population at the later age-periods, the small-pox death- 
rates at these periods of life were very low. But when vaccination 
comes into use, and in proportion as its use became more and more 
general, the relative conditions of the different age-periods as regards 
immunity were materially altered, and partially inverted. Child- 
hood, previously altogether unprotected, now received a very con- 
siderable immunity ; “while the later ages, previously much pro- 
tected, now had their immunity considerably diminished, and the 
more so, the later the period of life and the more remote therefore 

_ the date of vaccination.” 

To sum up :—There has prevailed in Sheffield during 1887-8 ati 
Biicinic of small-pox giving rise during the two years to 22-2 attacks 
and 2°07 deaths per 1,000 population of all ages. Up to the period 
(March 81st, 1888) when 19°83 per 1,000 attacks and 1°87 per 1,000 
deaths had taken place, this epidemic was carefully studied by 
Dr. Barry.—It has been found that if so-called “ sanitary circumstances ” 
have had any influence at all upon the rate of attack and death, such 
influence is not demonstrable, and can, at the utmost, have been but 
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small,—It has been found that the Borough Hospital is accountable for — 
a special prevalence of small-pox upon central Sheffield, and it must 
remain under suspicion of having helped to magnify the epidemic in the. 
town.—It has been found that the children of Sheffield have had a far — 
smaller death-rate from small-pox than in previous epidemics, and that 
they have during 1887-88 borne a quite inconsiderable share* of the 
total small-pox attacks and mortality ; a,share vastly less than that ever 
borne by the children during earlier periods;,and that (seeing what we 
do see of the protective value of infantile vaccination during this | 
epidemic) this circumstance cannot but have been due to the more 
general performance of vaceination in infancy.—It has been found that 
people over 10 years of age in Sheffield have, on the contrary, ex- 
periecnced an actual rise on their previous small-pox death-rate, and that 
these people have borne during the recent epidemic a quite extravagant 
share of small-pox attacks and mortality.--It has been found that, in 
spite of this rise, the whole population of the Borough has now-a-days, 
owing solely to the enormous reduction of the death-rate in children, a 
small-pox death-rate of 72 per cent. below its former amount. It has — 
been shown that where people over 10 have undergone a second vaccin- — 
ation they have recovered the immunity from small-pox which they had — 


as ehildren. 


In concluding this introduction to Dr, Barry’s report I could have 
wished to frame a numerical estimate of the saving, effected by vaccin- 
ation, in small-pox attacks and in small-pox mortality during 1887-8, | 
but [ find this to be impracticable. The reason of my inability is, that 
without vaccination, the conditions of the Sheffield population in respect 
of their susceptibility to small-pox would have been so widely different — 
from what they actually were at the commencement of the recent epi- 
demic. In the absence of all vaccination, the older population would © 
have obtained, in large numbers, the protection afforded by surviving — 
a first attack of small-pox. I ae 

But what is quite certain is that if the vaccinated children of 
Sheffield had up to the date of the census been attacked at the rate that 
the unvaccinated were attacked, there would have been close upon 
7,000 attacks among such children in the place of the actual 353, and 
there would have been close upon 3,000 deaths among such children in — 
the place of the actual 6 deaths. [Or we may read, “there would have 
** been, up to the conclusion of the epidemic, 4,400 deaths among such 


ee 


vaccination has done for Sheffield children under 10 years of age. 

For the rest, though I cannot profess to estimate what vaccination 
has done, within the limits of the recent epidemie, for the population 
over 10 years living in Sheflield, I may point out, for those who can 
imagine a sudden and complete forfeiture in 1887 by all the inhabitants 
of the protection which they have from vaccination, that the 200,000 — 
people over 10 living in Sheffield would (at the current rate of death 
observed among unvaccinated persons of that age up to the date of the — 
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SEA) have experienced over 10,000 deaths instead of the actual 368. _ 
notice that Dr. Barry, in a passage where he is concerned with ' 
numerical comparisons only, speaks of the recent epidemic as of “ com-_ 
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The share of small-pox mortality borne by children, and the regular decrease 


of this share since vaccination has becoi re. gener: ractised ; 
children, are matters exhibited in diag: ban oes caramel Bon itd ey 
agrammatic form by Dr. Barry, who has for the 
purpose examined the last five epidemic periods. Readers of intelligence do io 
ueed to be reminded that increased share : a3 ’ 
does not imply a change (one way of the 
persons. | : 
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borne by persons over 10 years of age, 4g 
other) in the actual death-rate of mele 
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parative insignificance.” 
to misconstruction. 
which-the disease spread, from its persistence in the Borough, and from 

its rate of fatality, I should be disposed to say of it that the epidemic 


As it stands, the phrase may, I think, be liable 
So fur as can be judged from the readiness with 


was of a severe description. I see no suggestion of mildness in the 
quality of the small-pox which prevailed. ‘But J see that this epidemic 
did less mischief than previous epidemics, because comparatively few of 
the individual members of the Sheffield community had been left without 
protection (complete or partial) against the prevalent infection. 
I have only one more comment, and this has reference to what may 
appear an omission from Dr. Barry’s report. He says nothing of deaths 
resulting from the vaccination of 9,000 children cach year in Sheffield. 
As regards the last three years (1 have no earlier data), I am able to 
supply this omission. No death certificate reecived from Sheffield has 
made any mention whatever of vaccination. ‘The current rate of the 
country would give, for a population of 300,000 persons, 0°5 as the 
realy number of such death certificates, 
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Report on an Inquiry into the Crrcumsrances of an Oursprieax of 
SMALL-POX in St, JOSEPH’S CERTIFIED INDUSTRIAL SCLIIOOL FOR 
Roman Carnoric Grris, MAncuEesTeR; by Dr. Pace. 


On August 9th the President of the Loca) Government Board in 
answer to a question addressed to him in the House of Commons by 
Mr. Channing, M.P., as to a reported outbreak of small-pox in S!. 
Joseph’s Certified Industrial School, Manchester, stated that the Mayor 
of Manchester had furnished him with information to the effect that an 
outbreak of small-pox had been discovered amongst the inmates on 
Friday July 27th, that 67 of them had been removed to Monsall Fever 
Hospital, and that the infection was supposed to have been introduced 


by a girl admitted on July 6th. 


The President further stated that the Board had ential: a full 
inquiry into the circumstances of the outbreak by one of their medical 
staff, 

I was instructed for this duty, and accordingly I visited Gi Cheek 
on August 10th. At the outset of my inquiry, I had an interview with 
a sub-committee of the Health Committee of the Corporation, the 
deputy Town Clerk, and the medical officer of health, Mr. John Leigh. 


‘On the day of my arrival I visited St. Joseph’s School, accompanied — 


by Dr. Mackenzie, the recently appointed medical attendant. to the 
inmates, Dr. Oldham, resident medical officer at Monsall Hospital, and 
Mr. Whiley, superintendent of the Corporation Health Department. 

This school is situated in Victoria Park, a residential suburb of Man- 
chester. It is a large, detached, modern building, three storeys in 
height, standing within its own grounds of some three acres in extent. 
The building has been occupied for its present purpose since 1884, and 
is certified under the Industrial Schools Act, 1866, for 150 children, 
Immediately before the outbreak the total number of inmates had been 
172, comprising, according to the classification furnished to me by the 
Lady Superintendent, 10 Sisters, including a probationer, 15 attendants, 
inclusive of certain pupils* in training for domestic service, and 
147 pupils at ages ranging from 5 to 16 years. 

In accordance with regulations approved by the Secretary of State 
for the Home Department, the school is under the management of the 
Roman Catholic Bishop of the diocese and a committee. The care and 


education of the children are in the hands of Sisters of the Order of Str 





* Of the attendants, four were paid servants, adults; the remaining 11 were 
pupils employed in the domestic work of the institution. These 11 are included 
among the pupils in the rest of the report. 
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Vincent de Paul. The regulations require that no girl shall be admitted AP?-A.No. 6 
without a medical certificate of freedom from disease, and it is also a OnSmall-poxin 
rule of the institution that,every girl shall be vaccinated before admis- oe ee 
sion, and a medical certificate to that effect be sent with her. Every } Manchostor, ioe 
Sister must also be vaccinated before entering upon her duties, but there Pee 
is no such rule for attendants, though in the ease of cirls who had 
originally entered the institution as pupils, a certificate of vaccination 
has presumably been sent. 

The regulations state that a medical officer shall be appointed to visit 
the school, but no provision is made for the medical examination of 
children on admissioa, and I was told that no such examination had ei 
been made.. Dr. Mackenzie, the gentleman who has since been ve 
appointed medical attendant, was called in for the first time on July 
20th by the Lady Superintendent to see one of the Sisters then ill of 
what afterwards proved to be small-pox. The connexion with the 
school of his predecessor in office, Dr. Russell, had ceased on the 30th ae 
of June. Between those dates the school was without a medical officer, | EN 

and no medical visits, as matter of fact, had been made. On referring fen 
to a book entitled “The Doctor’s Book,” provided in accordance with 
the regulations for the record of visits and serious cases of illness, I 
found that no entry had been made since May last, and according to 
medical testimony and the Lady Superintendent, the school has enjoyed 
a remarkable and complete immunity for years past from outbreaks of 
infectious disease. 

The internel arrangements of the institution consist of a common 
dining room and a large schoolroom on the ground floor, workrooms on 
the first fibor, and dormitories on the uppermost floor. The dormitories 
of the children are four in number, and so arranged that they com- 
municate directly with one another, .the first, or “new” dormitory, 
alone opening upon the staircase landing, the second, or ‘‘ middle” 
dormitory, being entered by crossing an angle of the former, while the 
third, or * top,” "and the fourth, or “ little,’ dormitories are reached by 
traversing the entire length of the ‘ middle” dormitory.. The several 
dormitories thus share in effect one common atmosphere. ach girl 
has her separate bed, and beds are distributed between the four 
dormitories thus :—42 in the new, 44 in the middle, 44 in the top, and / 
20 in the little dormitory, ‘There is no classification of the children 
save during school hours for teaching purposes, and inmates of various 

ages alone with an attendant occupy each of the dormitories, Addi- 
tional accommodation is afforded by the infirmary,—a couple of rooms 
on the first floor, consisting of a small ward of six beds entered through 
a sitting room, and used for cases of sickness occurring amongst the 
inmates ; and half'a dozen of the attendants sleep in a separate building ; 
known as the “ cottage,’ but are employed in the institution and ve 
associated with the rest of the inmates from 7 a.m. until bedtime. ae 

The children mix together in the playground, chapel, refectory, Mas. 
schoolroom, and elsewhere in the institution. Eo 

An examination of the premises as to their sanitary circumstances fe 

_ testified to much care having been bestowed upon the completeness of yes, 
the arrangements and eeneral hygiene of the sehool. The cleanliness | Sy 
and order everywhere. prevailing, and the comfortable and happy ae 
appearance of the children were noticeable features. ris 

On a personal examination of the 99 persons found living in the Mooinre aa. we 
school at the time of my visits of August 10th and lith, I found six Amen ey 
Sisters and 85 pupils with scars of primary infantile vaccination. In school. : 

the case of those pupils the results of my own examination accorded Re 
with the evidence of the medical certificates presented with the several of 


Medical arrange- 
ments. 


Sanitary arrange- | ‘a 
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children on their admission. There were also four cases where the facts 
of primary vaccination were doubtful, and these, with four unvaecinated 
children, had just undergone successful vaccination. 

The four doubtful cases were :— 

1. Rosamond Kernaygan, aged 10 years. No scars of infantile 
vaccination visible. No medical certificate. Recent vaccina- 
tion over usual site for seats. 

2. Deiia Martin, aged 11 years. No scars visible. No medical 
certificate. Recent vaccination over usual site for scars. 


3. Caroline Duffield, aged 138 years. No scars visible. Medical 


certificate says, “ Doubtful ; no scars visible.” - 
4. Kate Stirrup, aged 16 years. No scars visible. Medical 
certificate states, “ Vaccinated, but no scars visible.” 

The four unvaccinated cases were :— 

], Maggie Cuff, aged 9 years. No scars. No medical certificate. 
She says she has never been vaccinated. Admitted to the 
school, 16th September 1886. 

2. Hannah Arthur, aged 10 years. No scars. Certificate says, 
‘Not vaccinated successfully.” Admitted, 18th March 1888. 

8. Annie Stubbs, aged 11 years. No scars. Medical. certificate 
says, “ Not been vaccinated.” Admitted, 3rd May 1888. 

4, Catherine Cullen, aged 9 years. No scars. Medical certificate 
says, ““ Unvaccinated.” Admitted Sth May 1888. 

Re-vaccination has recently been practised on all the vaccinated 
inmates; unsuccessfully in one Sister and 22 children. Of these 
unsuccessful re-vaccinations, the Sister and two of the children had 
undergone successful re-vaccination before July 27th. Of the successful 
re-vaccinations, two were of Sisters re-vaccinated before July 27th. I 
found two children, consumptive inmates of the school infirmary, who 
had been overlooked as to re-vaccination. 

Of 73 persons who had been transferred to Monsall Hospital. I found 
on August 12th, four Sisters and a probationer, three attendants, and 
56 children, with scars of successful primary infantile vaccination. 
One child was undergoing primary vaccination, performed on July 27th. 
There were also two cases where the facts as to primary vaccination 
were doubtful; and six persons unvaccinated.* | 

The two doubtful cases were :— . | 

1, Margaret Waterhouse, aged 9 years. No scars visible. Medical 
certificate, dated 2nd December 1886, says, “ Vaccinated ; 
“ sears faintly marked.” 


2. Mary Jane Maxwell, aged 12 years. No sears visible. Medical’ 
certificate, dated 18th March 1887, says, ‘* Vaccination 


* doubtful; no sears visible.” 
The six unvaccinated cases were :-— 
1, Jane Stirrup, aged 15 years. No scars. Medical. certificate, 
dated 26th July 1882, says, “ Unvaccinated.” 
2. Annie Maxwell, aged i4 years. No scars visible. Medical 
certificate, dated 9th February 1887, says, “Has not had 
small-pox; has not been vaccinated.’ 


» Melinda Clewor, aged 14 years. No scars. No medical certifi- 
cate. 
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* I myself made examination of 70 of these 73 persons; but in respect of three 
patients who had died from small-pox in Monsall Hospital, one attendant and two 
children, I cite the authority of Dr, Oldham, and in one case of the medical 
certificate, for reporting that they were all unvaccinated, 
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Margaret Woodruff, aged 10 years. No scars.. No medical 


certificate. 
5. Maggie Dunleary, aged 13 years. No scars. No medical 
certificate. | 


6. Anne Cavanagh (attendant), aged 22 years. No scars. 


Of the 73 cases, three, a Sister-probationer, an attendant, and one of 


the children, had undergone re-vaceination before July 27th. 

Re-vaccination had, on July 27th, been performed in 26 of the 
persons afterwards renioved here from the school. It was not performed 
for those who were ailing already by July 27th. Of the 26 re-vacci- 
“nations of J uly 27th, 21 were successful ; of the five unsuccessful cases, 
four were again re- -vaccinated at Monsall on August 3rd, three success- 
fully. And re-vaccination had been performed at Monsall in two 
other cases on July 31st with successful results. 


On the date of my second visit to St. Joseph’s School, August 11th, 
I found one child who had been revaccinated successfully on a uly 27th 
suffering under early symptoms of small-pox, but with this exception all 
the inmates were free from eruptive illness. 

At Monsall, among those who had been removed from the school, I 
found four Sisters, including a probationer, two attendants, 49 children 
who had suffered or were suffering under small-pox of ene or another 
degree, and also 15 persons who had been removed from the school for 
reasons of suspicion, but who had had no eruption of small-pox what- 
ever ; the above making, with the three fatal cases, the total number of 
73 persons thus removed, 

With the exception of six cases removed from the. school between 
August 8th and 11th, and including the case discovered on my visit on 
the latter date, the outbreak was at an end by July 28th. 

The severity of cases that came under my observation varied between 
the two possible extremes of small- “pox. There were cases barely 
recognisable as such, having only one single pimple or vesicle. At the 
other extreme there were cases of the confluent disease. Dr. Oldham 
told me that all the three patients who had died had had confluent 
eruption, and that one case had been of the hemorrhagic variety. 





T have now to record, in combination, the facts as to vaccination and 
_small-pox of the whole 172 persons who were in St. Joseph’s Scnool on 
27th July. This I have done, giving the age of each person, the facts 
as to the vaccination of each, and the facts as to the occurrence of 
small-pox 1 in each, in the annexed table, 
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ee as to 172 Persons, Inmates of St, Josepn’s Scaoor on July 27th, showin, ge 
their previous VACCINATION and the Atracks of SMALL- Pox among them, during — 
iaued and August 1888. 
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{ Conley, the child attacked on 6th or 7th July. 














Except for the names of individuals and the days of their respective 
attacks, this table gives every fact of any importance to the inquiry ; 
MZ, for each person, her age; vaccination, non-vaccination, or re- 
vaccination ; her escape from “small-pox or the nature of the small-pox 


that attacked her; together with her status in the school. I hand in Dr, 


the records of the several cases, tos see no object in printing them in 
this report. 

In brief the table shows—out of 172 persons exposed to the con- 
ditions of the school up to the day of small-pox being detected and of 
the general re-vaccination—10 who had never been vaccinated, of whom 
five took the infection of small- -pox, and five escaped it*; six whose 

vaccination was doubttul, of whom two contracted the disease and 
four escaped* ; 148 persons who had been vaccinated in infancy, of 
whom 51 contracted the disease, and 97 escaped it*; along with, 
lastly, eight who had been re-vaccinated some months or years before, 
of whom one (i it is believed) was attacked while the other seven 
escaped. 

The table also shows the degree of severity of the disease in the 
several cases which, with the escapes, may be summarised, as follows :— 

1, Of those unvaccinated up to July 27th, 10 in number, five escaped 
small-pox, and five suffered from confluent attacks, of whom 
three died. 

2. Of those with doubtful vaccination on this date, six in number, 
four escaped attack, and two suffered from semi-confluent 
attacks, not fatal to either. 

3. Of those vaccinated before the same cna, 148 in number, 97 
escaped attack, 40 were attacked in whom the eruption consisted 
of from one to 50 spots, eight were attacked with discrete eruption 
of over 50 spots, and “three with semi-confluent small- -pox, 
Among the 51 persons of this class attacked by small-pox, there 
was no death. 

4, Of eight persons re-vaccinated before July 27th, one is believed 
to have been attacked ; she had only a single spot. 


In proceeding to give a history of the outbreak, 1 have first to recall 
the fact that from June 30th to the 20th of July the school was without 
a medical officer. On the latter date Dr. Mackenzie was asked to see 
one of the Sisters, Sister Clare, who was then ill. I saw Sister Clare 
at Monsall Hospital on 12th August, when she was quite recovered 
from her illness, of which she gave me the following account. On 
Friday July 13th she had an attack of headache, accompanied on the 
two following days by sickness and vomiting. On Monday July 16th 
she felt better and resumed her place in school, teaching the younger 
children. Sister Clare told me that she is subject to periodical attacks 
of neuralgic headache and sickness, and that she had regarded this 
attack as ‘being one of these. On Tuesday July 17th she was seized 
with headache, sickness, severe pain in the back and abdomen, accom- 

panied by diarrhoea, symptoms which she described as being quite 
_ different from her customary attacks. ‘ She had not been ill like that 
“ before.” She was confined to bed in her dormitory until July 20th, 





*TI recall, in connexion with these several groups of escapes, the general 
vaccination and revaccination of July 27. 
+ 1. Anne Cavanagh, aged 22, attendant, died 5th August 
2. Maggie Dunleary, aged 13, pupil (hamorrh: agic), died 9th August. 
8. Jane Stirrup, aged 15, pupil, died 10th August, 
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when she felt no better, and the doctor was accordingly sent for. Dr. 
Mackenzie explained to me that on his first visit he found Sister Clare 
suffering from what appeared to be a “ bilious attack,” with no apparent 
feverishness. He saw her next day, the 21st, again on the 23rd, when 
she expressed herself as feeling a little better, and not again until the 
25th, when for the first time, either to patient or doctor, I am told, a 
few spots became visible upon Sister Clare’s face. But the sickness and 
backache had gone, slight headache alone remaining, so that, except for 
other cases of sickness which were meanwhile occurring in the school, 
his suspicions that it might prove to bea case of small-pox would not 
have been aroused. On the evening of the same day a rash, Sister 
Clare informed me, appeared on her arms, and it disappeared next 
morning. On Friday July 27th a further eruption of spots was 
discovered upon her body, leaving, when Dr. Oldham saw them en that 
date, no room for doubt as to the nature of the disease. On Monday 
July 23rd Dr. Mackenzie had been asked to see four or five children 
whom he found in bed, complaining of headache, pain in the stomach, 
ind vomiting. The Lady Superintendent stated that so early as the 
19th there had been a case or two of slight inidisposition amongst the 
children, but that these and other cases occurring up to the 23rd were 
treated with domestic remedies and looked upon as the result of some in- 
dulgence in pastry at an entertainment which was given to the children 
upon the earlier date. Fresh cases of sickness occurred on the 
following day, and others on the 25th and 26th, by which latter date 
24 of the inmates were upon the sick list. ‘These facts, together with 
the sickening of another Sister and an attendant, confirmed the 
suzpicion which Dr. Mackenzie had begun to entertain, that the spots 


he found upon the various inmates might really be small-pox ; and he 


paid an early visit on Friday, 27th July, to find some 20 additional 
eases of sickness reported to him. He proceeded forthwith to the Town 
Hall, and communicated his fears to the Authority that small-pox had 
broken out among the inmates of St. Joseph’s School. Dr. Falconer 
Oldham, Medical Superintendent of Monsall Hospital, was at once 
requested to visit the school on behalf of the Corporation. Dr. Oldham 
found a large number of the inmates suffering either from small-pox or 
from symptoms suspected to be premonitory of the disease. Instructions 
were given by the Health Committee for the immediate removal of all 
such inmates, and in the course of the evening 46 persons were taken 
to Monsall. Dr. Mackenzie proceeded with the re-vaccination of the 
remaining inmates, and under the direction of Mr. Whiley, of the 
Health Department, disinfection of the dormitories and removal of the 
bedding to the Corporation disinfecting chambers was carried out by a 


large staff of assistants. Next day July 28th a further examination of: 


the inmates led to the removal to Monsall of other 20 persons, and on 


July 31st another of the inmates was sent there, making 67 persons, 


including three Sisters, five attendants, and 59 children removed by the 
end of July. 

Dr. Oldham reported that amongst this number he discovered on 27th 
July one case already convalescent from small-pox, still exhibiting, 
however, traces characteristic of the disease in the form of a scattered 
eruption of spots upon which were still adherent horny scabs or scales. 


This case was the girl, Mary Anne Conley, admitted to the school from 


York on July 6th. Dr. Oldham described the whole of the remaining 
cases as beine of much more recent date, some presenting merely 
suspicious symptoms, while others exhibited the eruption cf small-pox 
in the papular or vesicular stage, in one or two cases only advanced to 


pustules. Dr. Oldham told ine that in Sister Clare’s case he found the 
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Taking into consideration the ordinary incubative period of small-pox, 


St, Joseph’s n=) 





durtrial School, 


14 days to the period of eruption, and the succession of cases from the Manchester: by 


date of Sister Clare’s attack until the 28th of July, it is obvious that an P™ Ease. a 
outbreak showing the above dates cannot be accounted for by. a series of Importation, : 


infections from case to case, but that it must have been dependent upon 
the operation of a single source of contagion ito which those attacked 
had, in common, been exposed. 

It is easy. enough to account for the half dozen later cases occurring 
between August 8th and 11th with which the outbreak ended, for these in 
all probability contracted infection by personal intercourse with infected 
inmates with whom these later cases had been unrestrictedly associated 
before the removal of them to Monsall on July 27th and 28th. 

In regard, therefore, to the origin of this outbreak and the mode of 
iatrouiiction of infection into the school, | made inquiry in the first 
instance into all movements of the inmates ‘beyond its walis. I was told 
that such movements were, in the case of the pzpils, confined to attend- 
ance every Sunday morning at the neighbouring church of St. Edward, 
Rusholme, whither they are taken in detachments ; ; that none of the 
attendants had been away from the institution during the latter half of 
June or beginning of July, and that, save for purposes of shopping, 
none of the Sisters had been’ in Manchester during the same period, 
Sister Clare informing me she had not been in the city for any purpose 
since some time in May last.* 

I inquired as to the possibility of 'infection by clothing, but it was 
shown to me that the clothes of the children are made upon the premises 
from new material, and | was told that it is an invariable practice on 
the admission of a pupil to destroy in the kitchen furnace every article 
of apparel she brings with her. livery child is provided with a new 
outfit, no worn clothing is accepted by way of gift, and all needlework 
is wrought upon new material. 

In view of a possible introduction of infection by children or others 
recently admitted to the institution, I directed my inquiry to the history 
of every one who had entered it between the middle of June and the 
middle of July. ‘These admissions were stated by the ae Superinten- 

dent to have been altogether six in number, and included five children 
admitted from Manchester on June 21st, 22nd, 26th, July lst and 11th, 
and a child admitted from York on J uly 6th. | 

Of the Mauchester eases, two were homeless waifs picked up in the 
streets by the local school officers. I visited the homes of other two, 
accompanied by Mr. Whiley of the Health Department, where, as well 

as at houses around, I made inquiry and examined children with tho 
result of finding no evidence of the existence of small- -pox of any descrip- 
tion; and the fifth case was a girl admitted from Crumpsall workhouse, 
in whose case there was no history of antecedent illness. 








* It may be well to state Geoplicitly that the Sisters do no visiting amongst the 
poor, but are wholly engaged in the care and education of the children in St. Joseph’s 
School. 

. + During the same period covered by this part of the inquiry, three cases only of 
smiall-pox had been notified to the health authorities at Manchester, on June 15th, 
19th, and 29th, when they were removed to Monsall. No further cases were 
notified prior to the outbreak at St. Joseph’s School, and througho: ut August the 
only notification received was of the later cases that occurred in connexion with the 
school outbreak. 

T examined the five Manchester children without finding any indications of illness 
+ prior to admission. All had been successfully vaccinated in infancy, and all had 
escaped small-pox saye one, who had been attacked ou July 27, and was seen by 
me at Monsall, 
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With regard to the sixth child, admitted as stated from York on 
July 6th, I saw her in’ the wards at Monsall on August 12th, when 
she was running about and helping to wait upon those who were 
still confined to bed. ‘This child, Mary Anne Conley, nearly 13 years 
of age, showed, upon examination, three vaccination scars of well- 
marked characters, but of small area. I observed, scattered over her 
feet, legs, and arms, about a dozen spots, two or three more upon 
the body and a single one upon the face, the whole number not 
exceeding 20, Several were mere stains or discolorations, but the 
majority were distinct, although net deep, depressions of a bluish-red 
colour, the spot upon the face being red and more deeply pitted than 
the rest. I noticed no, adherent scabs or scales, but both the medical 
superintendent and the ward nurse stated that these were to be seen 
after the child’s admission on July 27th, and that they were similar in 
appearance to what are seen in the later stages of modified small-pox. 
I questioned the girl with the view of eliciting her history, but her 
discrepant statements inducing me to make a subsequent visit to the 
hospital for the purpose of cross-examining her, I found her story from 
beginning to end hopelessly contradictory, and in matbtrial points the 
child admitted her previous statements te be untrue. — 

I visited York on August 14th, when I had an interview with the 
Town Clerk, Mr. McGuire, and Dr. North, medical officer of health, 
from whom [| received most cordial assistance at this stage of my inquiry. 

I visited the locality in Hungate, where the child lived prior to her 
removal-to Manchester, and saw her mother, sisters, and other persons 
with whom she had been most intimately associated up to the day she 


left. I also saw the school attendance officer who accompanied her . 
from York to Manchester, and I was enabled to find their fellow 


passengers on the journey. 

I may state at once that the evidence is complete and conclusive that 
Mary Ann Conley was duly examined and truthfully certified on July 3rd. 
to be free from disease, and that on July 6th, the day of her removal 
from York, she continued to be to alluppearance in good health and free 
from recognisable symptoms of illness up to the time of her reception at 
the school. ‘This case has become matter of dispute between York and 
Manchester, but without, so far as I can see, the smallest occasion. 
The facts about the child are perfectly clear and intelligible. She was 
found on examination before her journey to be from small-pox eruption. 
There is evidence that she had no noticeable eruption when on fhe 
journey. She was found, on examination, to be free from eruption on her 
arrival at the school. She began to be ill the night of her arrival with 
slight symptoms, which were shown by tue events to be those of small- 
pox. J have data for all these statements, and place them among the 
Board’s records without entering upon them here. 

It only remains now to consider the relations of Mary Ann Conley 


to the outbreak with which she has been associated, and of which she is 


believed to have been the origin. 

The absence of evidence of exposure to contagion of small-pox in 
York, the want of medical observation of the three days’ illness with 
which the child’s school life at St. Joseph’s, Manchester, immediately 
began, and the blank in her subsequent history until her case was 
recognised by Dr. Oldham on July 27th as being one of mild, modified, 
small-pox in the stage of recovery, are important omissions in the 
circumstantial evidence of the case. But the early illness of Sister 
Clare, who had early concern with the child on her reception into the 
school ; of Sister Monica, the superintending sister, who had much to 
do with the child soon after her reception; and the next earliest occur- 
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rences of small-pox amongst those who were most intimately associated APP. As ALNo. 6 oe 
with her, and sleeping in the same dormitory (e.g., a little York girl, on Small-pox in. 
Maggie Rafter, who became her companion at the outset), constitute a Sraarar Sehaan ” 
sequence of events, intelligible only on the hypothesis that her obscure Manchester; by 
illness on July 6th to 8th was veritable small-pox, capable of infecting P* Pas’ pe 
other people exposed on these and subsequent occasions to her ee 
companionship. . aa 
The absence of any indications of the duration of the eruption on re 
this child is of less moment. Jt was not present on July 6th, it had ic 
advanced to scabbing by July 27th, and between those dates it must 
have appeared early enough to go through the successive changes 
leading to scabbing and cicatrization in which later stages Dr. Oldham 
found it.* 
It is clear that the phenomena of disease in this child preceded by a 
distinct and appreciable interval the whole of the other events of the 
outbreak, 
It the child was, as she appears to have been, in York during a period 
of at least several weeks prior to the removal to Manchester, ‘she must 
have caught, although in what manner cannot be learned, her infection ' 
there. No small- -pox had been known to exist in the city itself for a | Poke 
considerable interval, but two cases had been brought for treatment into 
the city fever hospital, one on June 14th and the other on June 23rd 
from the militia camp in the surrounding country district. The state- 
ments of the girl herself regarding her movements cannot be believed, 
for she was admittedly a truant and was proved to be untruthful, 
Before leaving Manchester I had an interview with Mr. Richardson, Advice to school 
secretary to the committee of the school, and made the following recom- *MMMNes 
mendatious for the future better administration of the institution :— 
1. Enforcement of the rule requiring the production of a medical | 
certificate with every child on admission. 
2. Vaccination of every child without scars of successful vaccination, 
and re-vaccination of all children upon reaching 10 years of age. 
é. Provision for medical supervision of the inmates, and particularly 
in cases of illness, no matter how trivial, occurring in recently 
admitted children. 
4, Provision of a probationary ward or small sanatorium detached 
from the main building in which cases of illness Rta deka to 
be of infectious character could be isolated. 
Mr. Richardson promised that my suggestions should receive the 
careful attention of the committee. 
The lesson taught by this outbreak is of twofold application :-— 
In the first instance it demonstrates the result of having no medical 
officer charged with the duty of supervising the health conditions of an 
institution, “and of the neglect of rules which apparently from long 
immunity from infection in the school had been allowed to fall into 
abeyance. 





— 


* T am told hy the Sisters that the paneidenee of attacks upon the several dormitories 


on 28th July had been as follows : 
Beds, Attacks, 


eG ay Pe. ees 





New Dormitory (Conley: s) . . aie I 26 ee 
Middle - os gen stapes 16 ‘er ; i 
‘Top : : - - : or il , 
Little “ - hE eS F - 20 6 ti 


Tam not disposed to uttach much, if any, importance to a statement made to 
me on Augtst 14th by one of the attendants to the effect that she recollected seeing 
a spot on Conley’s face on one of the days when she was ili. This attendant omitted ju 
all mention of this fact when J first questioned her on August 12th, a. 
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‘infeetiousness of the most trivial 


And secondly, it repeats the long known experience as to the 
cases of small-pox, and the consequences 
of ignoring this experience. | 

Marson writing on small-pox says in regard to the infectious nature 
of the disease :—‘* Most likely it is communicable from the moment 
‘‘ when the initiatory fever begins. It may be given by the breath of 
“ the patient before the eruption has appeared on the surface of the 
“ body,” and further, as regards the relation of the infecting source to 
the resulting disease, “a mild case may, and often does, give rise to a 
“ severe one, and, on the contrary, a severe case may produce a mild 
° one,”’* | 


vi 








* Reynolds’ System of Medicine, vol. L., p. 451, 1866. 





ADDENDUM. 





Awatysis of table on page 56, showing for St. Joseph’s School, during 
July and August, the number of Smati-pox Arracks (whatever 
their intensity) upon vaccinated and unvaccinated persons of dif- 


ferent ages; influence of the general vaccine operations of July 


27th not being taken into account. 
oS i 


[‘There are no children under 5: eight re-vaccinated persons whose _ 





























infantile vaccination was doubtful are not here considered, Fatal 
attacks are indicated by figures in brackets. | 
| Vaccinated in Infancy, | Unvaccinated. 
Tninates at 
subjoined Ages. 
Total. | Attacked. attacks p.c.| Total. | Attacked. Attacks p.c. 
hee ease 
5-10 years » 15 0 0°0 2 0 ; 0 
PEAQEIBS yy ° 82 28 34°0 | 6 B fr] 50 
15-20. 5 - Ad 20 45 *5 1 1 f1J 100 
Over 20 4s “ 7 3 42°9 1 te &, 100 
oa a _levrae £| Attacks Bi B4°5 \¢| Attacks 5 50 
ener: (148 Deaths 0 0°0 102) Deaths 3 30 








So that, under the circumstances of this schovl, these 148(}) persons 
should have had 23 more attacks, and should have experienced 44 or 45 
deaths from small-pox, if the 148 had been in the same case with the 
ten who were unvaccinated. 
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InoipeNcE of Disease on particular places, and to questions con- 
cerning LOCAL SANITARY ADMINISTRATION. 





1. Asuspourne (Derbyshire); population (1881), 3,845; Dr. Bruce 
Low. 
Sanitary Authority: Ashbourne Local Board, U,* 
Ground of Inquiry : Diphtheria.—Registrar-General’s Returns. 
Chief Facts reported: Diphtheria suddenly epidemic. Origin 
uncertain. Diphtheria deaths for a while registered as 


“Croup.” Disease spread apparentiy by children attending 
national infants’ school. See p. 75 of present volume.t 


2. AYLESBURY (Bucks) ; ; population (1881), 7,795; Mr. Spear. 
Sautary Authority: Aylesbury U. 


Ground of Inquiry : Continued prevalence of diphtheria.—Local 
requests. 


Chief Facts reported: An epidemic cf diphtheria (reported upon 
; by Dr. Gresswell) lasting from October 1885 to the end of 
March 1886. Recurrence of diphtheria in April 1887; 
continued, but comparatively moderate, prevalence until 
November, when,—as in November 1885,-—an_ epidemic 
outburst of the disease. See p. 107 of present volume.t{ 


3. BERWICK-UPON-T WEED; population (1881), 13,998; Dr. Page. 
Sanitary Authority : Berwick-upon-Tweed U. 
Ground of Inqury : Diphtheria.—Negistrar-General’s Returns. 


Chief Facts reported - Kindemic throat illness, the mortality from 
which formerly registered for most part as “croup,” has been 
in recent years more commonly referred to “ diphtheria.” 
Unusual incidence of fatal attacks upon infants ; but data as 
to prevalence of non-fatal throat illness imperfect, 

Hospital provision available, but not made use of. 

Water supply deficient in Spital and. Tweedmouth portions 
of district. 

Sewers unventilated in Berwick, deficient in T'weedmouth ; 


: no system of sewerage in Spital. Some overcrowding of 


dwellings. 


4, Bripeunp Reeisrration Disrricr (GiAM.); population (esti- 
mated), 44,130; Mr. Spear. 


Sanitary Authorities: Bridgend U. and R.* Cowbridge U., 
Maesteg U., and Ogmore and Garw U. 


* Throughout this abstract “ R.” denotes “ Rural Sanitary Authority,” and “ U.,” 
** Urban Sanitary Authority.” . 

t Report reprinted as App. A. No. 8 of present. volume. 

{ Report reprinted as App. A. No. 13 of present volume. 
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Ground of Inquiry: Necessity of further information as {to 


administration of these sanitary districts, and especially as to 
arrangements for performance of the duties of Medical Officer 


of Health. 


Chief Facts reported: Five Poor-Law Medical Officers act as 


Medical Officers of Health for their respective divisions of the 
rural district, each at a merely nominal annual remuneration : 
each of the four urban districts has its own Health Officer. 
No official communication or concerted action between these 


several officers, 


The sanitary administration and condition of the Registration 
District extremely unsatisfactory in several important respects : 
—Sewerage defective or entirely absent; water supplies 
exposed to pollution; methods of excrement disposal and 
removal giving rise to nuisance; much house property damp, 
dilapidated, and ill-ventilated, and in places altogether unfit 
for habitation.—No efficient means of isolation or disintection.* 
See p. 343 of present volume. 


5. BuckinGHaAm (Bucks) ; population (1881), 3,585; Dr. Parsons. 


6. CaMetrorD RuraL Sanirary Disrricr (Cornwall) ; 
(1881), 7,605 ; Dr. Ballard. 


Sanitary Authority: Camelford R. 
Ground of Inquiry: Diphtheria.—Registrar-Gencral’s Returns 


Sanitary Authority: Buckingham ‘Town Council, U. 
Ground of Inquiry: Local information of outbreak of enteric 


fever, and requests for inspection. 


Chief Facts reported: A sudden outbreak of enteric fever in 
January and February 1888, confined at first to a poor suburb 


of the town, and specially affecting persons drinking water from 
a particular “ spout.” The water- conduit to this spout exposed 
to pollution from a leaky drain which had received specifically 


infected excreta from a previous case of enteric fever. 


Later 


on, scattered cases of fever in other parts of the borough, 
referable in all probability to infection derived from defective | 
drains and foul closets. 7 

Sewers and house drains very defective, allowing deposit, 


leakage, and entrance of drain air into houses. 


Old privies 


with large deep vaults; hopper-closets often foul from insuf- 


ficient flushing. 


Defective indoor w.e.’s in the larger houses. 


Many old cottages deficient in garden or yard space; damp, ill- 
ventilated, and overcrowded. Water, generally from wells, 
exposed to risk of pollution by leakage from cesspools, drains | 


&c. 


No byelaws. 


No isolation hospital. 


population 


and Report of Medical Officer of Health. 


Chief Facts reported: Unusual prevalences ince 1884 of diph- 


theria chiefly in Camelford Registration Sub-District and in 


neighbourhood of Delabole slate quarries, 
habitually registered as “ Croup.” 


Diphtheria deaths 
General negligence of sani- 


tary administration. Sanitary Authority insufticiently advised 


by Medical Officers of Health. 





See p. 99 of present volume.t 


* Report reprinted as App. A. No. 20 of present volume. 
~ Report reprinted as App. A. No. 12 of present volume, 
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7. Creator Moor (Cumberland) population (1881), 10,420; Dr. “*??, 2:0 ta 
Page. Abstract ofMedi- 


cal Inspections, 
Sanitary Authority: Cleator Moor U. | 


Ground of Inquiry: Prevalence of infectious diseases, espe- mee, 
cially in relation to school attendance.—Reports of Medical Gs 
Officer of Health. / eee 

Chief Facts reported: Concurrent prevalence of scarlatina sald ne 
measles in a mining and colliery population. Spread of both . ieee 
diseases by personal intercourse, abundant opportunities for Kone 
which existed apart from schcol attendance. Influence of the ace 
latter apparently marked in regard to measles but undetermined ae ae 
as to scarlatina. ee 


9. CoNGLETON (Cheshire) ; population (1881), 11,116; Dr. Page. ie Ae 
Sanitary Authority : Congleton U. ie 


Ground of Inquiry: Report by Medical Officer aS Health of | he ¥ : 
deaths from ‘‘ epidemic pneumonia.” . 


Chief Facts reported: Acute pneumonia of the ordinary so- 
called idiopathic form prevalent to an unwonted degree he 
between March 1887 and the end of January 1888, causing | LOR 
19 deaths. ‘The disease, which attacked all ages, and was ee 
fatal to both infants and, adults, had been prevalent also in ar 
surrounding country districts. 





10. Dinexstow Rearsrration Sus-Disrricr (Monmouth) ; populaien , | ie 
(1881), 14,920; Mr. Spear. ae 
Samtary Authority : Monmouth R. Pie 
Ground of Inquiry: High mortality from diphtheria.—Regis- al ; if 
trar-General’s Returns. oa 

Chief Facts reported: Fifteen families invaded by diphtheria ; | ies 

30 cases and seven deaths between September 1887 and rae 


February 1888. In addition, some 12 cases in seven families 7 “A 
of severe sore-throat, the specific nature of which was not clear. Ne 
Origin of the disease not determined ; adult attacks dispropor- ise 
tionately large; disease apparently spreading by other means ° | ee 
than personal infection. : 


11. Dotertzty (Merioneth) ; population (1881); 2,455; Dr. Parsons. 3 ‘e 
Sanitary Authority: Dolgelly Local Board, U. oe 
Ground of Inquiry: Wigh death-rate-——Reports of Medical es 
Officer of Health. ee 

Chief Facts reported: High general death-rate, chiefly due to | 
the unusually large proportion of elderly persons among the 
inhabitants, but probably increased by the defective sanitary 
condition of dwelling-houses. Infant mortality, and that from 
phthisis, lung, and heart diseases, large. Zymotic death-rate 
small. 

Town in a damp and comparatively sunless situation, shut 
in by hills. Many houses deficient in space, both without and 
within ; also damp, dilapidated, and ill-ventilated: over- 
crowding. Local byelaws as to new buildings and other matters 
entirely disregarded. Sewers on the whole fairly satisfactory. 


E 57696. E 


66 


I 





‘ Older house drains of defective construction. Exerement 

‘Abstract of Medi- disposal by water-closets, many of which are unprovided with 

___ cal Inspections. water; as a consequence closets frequently out of order and 

i as in filthy state. Yards ill-paved; neglect of surface cleanliness. 
Good public water supply from lake, but pressure in many 

parts of town insufficient, and service not universal. A public 
slaughter-house, but ill-kept. Sanitary administration lax. 
No isolation hospital or disinfecting apparatus. 


ENFIELD (Middlesex) ; population (estimated) 23,C00; Dr. Bruce 
Low. 
Sanitay Authorities : Entield Local Board, U., and Edmonton U. 
Ground of Inquiry : Diphtheria epidemie.—Local complaint. 


Chief Facts reported: Diphtheria more or less prevalent in 
district for some years, Epidemic in October 1888, Exten- 
sion of disease at that time connected with a particular infants’ 
school. In December epidemic diphtheria invaded better class 
houses in Enfield suburbs which had not suffered before; 
disease here distributed by a particular milk supply. After 
Christmas holidays Central Enfield again suffered diphtheria 
in its poorer population, particularly among attendants at a 
second set of schools, which were accordingly closed. Diph- 
theria observed in domestic animals, especially in cats. See 
p- 123 of present volume.* 


13. Exmovutu (Devon); population (1881), 6,245; Dr. Parsons.’ 
Sanitary Authority : Exmouth Local Board, U. 


ja 
bo 


Ground of Inquiry : Diphtheria.—Registrar-General’s Returns. 
Chief Facts reported : Outbreak of diphtheria in first half of 1888, . 
especially among the working class and in a low-lying part ef 
town. Origin not traced. Propagation by personal intercommu- 
nication at school and at home. Associated where most prevalent 
and fatal with conditions leading to contamination of air in 
(oe, aoa and around houses by effluvia from sewers and drains. 
as | i Sewers of flat gradient and tide-locked, favouring deposit, 
OS a ae and emission of offensive gases. Many ventilators closed 
er | owing to complaints of stenca from them. House drains 
| inefficiently trapped. 





ae : 14, Farenam Recisrration Districr (Hants); population (18st); 
Belk 16,931; Mr. Spear. | 


Sanitary Authorities: Fareham U. and R. 


Ground of Inquiry: Diphtheria and enteric fever.—Regisirar- 
General’s Returns and lecal complaint. 





Chief Facts reported: (1.) Fareham R.—An intermittent preva- 
lence of diphtheria in the hamlets of Swanwick and Sarisbury 
for 1g years. During this period, re-appearance of the disease, 
after an interval of apparent freedom, on five separate occasions. 
Diphtheria attaching itself especially to one of the two Elemen-. 
tary schools. On four occasions fresh manifestation of the 

as disease amongst the pupils upon the re-opening of the school 

ae after intervals of closure of 2, 5, 6, and 13 weeks respectively. _ 
. Small disposition as a rule of diphtheria to spread in the 
Heel NARS halen ts'S OMT RONURA LS OTS PRNELENG abbal cuear SNoeteee Cues avi ah Sh is oe or yep tahloss wey 
* Report reprinted as App. A. No. 14 of present volume. 
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houses of the sufferers ; in exceptional instances only, notable Arr. A. No.7. 


——— 


extension, No apparent connexion between severity of attack AbstractofMedi- — 


and infectiousness of developed malady. Sanitary condition of al Inspections, 
implicated school very unsatisfactory ; amongst other defects, 
part of the foundations found to be sewage-sodden. 


(2.) Fareham U.—Smart outbreak of diphtheria in little out- 
lying hamlet of Fontley in last half of 1888. Origin of first case 
obscure, but occurring in house immediately adjoining one in- 

-vaded by diphtheria 18 months previously. Water supply 
polluted, houses damp and two overcrowded. 

Epidemic of typhoid fever in summer of 1885 in town of 
Fareham, attributed hy Medical Officer of Health to poliution 
of an intermittent water supply through numerous direct 
connexions between water mains and closet pans. This then 
remedied, and a “ constant ” supply of water afforded. Enteric 
fever has since been less prevalent in the town. 


15. Fuinr (Flintshire) ; population (1881), 5,096; Mr. Spear. ahtie 

Sanitary Authority: Flint U. | 

Ground of Inquiry : Information of fever outbreak from local 
sources. 

Chief Facts reported: The disease true enteric fever although 
certain circumstances had suggested typhus. Fourteen cases 
in seven households; six of the seven infected between August 
llth and August 20th. The fever subsequently general over 
the town, under circumstances pointing rather to the water 
supply as the cause. Water supply intermittent, and in 
specially infected locality allegation of discolouration of the 
‘water when turned on in the morning. Method of excrement 

; disposal in infected locality such as to cause foecal fouling of 
a air and soil. Many houses scarcely fit for habitation. A 
public room opened as a temporary hospital. 


16. Horme Currram Urpan Sanrrary District (Cumberland) ; popu- . 
lation (1881), 4,280 ; Dr. Parsons. 


Sanitary Authority : Holme Cultram Local Board, U; 


Ground of Inquiry: Insufficient reports of Medical Officer of 
Health. 
Chief Facts reported: Silloth.—A seaport and watering place 
of modern date, well laid out and sewered. Water supply for 
. tlushing of w.c.’s accumulated in rainwater cisterns; insufficient 
4 in dry “weather. Drinking water from wells in the eravel bed 
3 on which the town stands. This water shown by analysis to 
be more or less contaminated by organic products. . \ 
Other parts of district purely rural with a scattered agricul- 
tural population. Many old cottages dilapidated, damp, and. 
a ill-ventilated ; some deficient in privy accommodation and in 
: yard space or garden. Overcrowding. Slop-water nuisances. 
; Water supply from wells, often liable to contamination ; some 
houses without water supply. No building byelaws. Common 
lodging-houses and slaughter-houses not regulated in accordance 
with byelaws. 


17. Keynsuam Rurat Sanrrary Disrricr (Somerset and Gloucester- 
shire) ; population. (1881), 25,781; Dr. Blaxall. 
Sanitary Authority : Keynsham R. 


az 
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Ground of Inquiry : Enteric fever. —Registrar-General’s Returns 


and local complaint. : 


Chief Facts reported: Recurring prevalence of epidemic disease. 


Enteric fever conveyed, in the bodies of persons attacked by 
it, from one part of the district to another ; spread of the 
disease by specific excremental pollution of water. Incidence 
of mortality from measles and whooping cough upon Oldland 
and Bitton, and of typhoid fever upon Keynsham. Neglect 
of Sanitary Authority to carry out their duties under the 
Public Health Acts. No isolation hospital provision, and 
no efficient steps taken to prevent the spread of disease. No 
proper provision of sewerage; villages dependent upon old 
highway sewers utterly unfitted for the purpose, for removal 
of sewage: cesspit privies in vogue. Water supplies exposed 
to dangerous pollution, and at places scanty in quantity. 


' [Water recently introduced into district from extraneous 


sources by the West Gloucester Water Company.| Dairies 
and cow-sheds not registered.. Inspection of district not 
carried out by the Medical Officer of Health or Inspector of 
Nuisances. 


. Kirkuampron (Cornwall); population (1881), 975; and neighbour- 


hood; Dr. Parsons. : 


Sanitary Authority: Stratton R. 
Ground of Inquiry : Diphtheria.—Request of Chairman of Rural | 


Sanitary Authority. 


Chief Facts reported: Sustained prevalence of diphtheria in 


Kilkhampton and neighbourhood, more severe and fatal in 
outlying farmhouses and cottages than in the village itself. 
Origin of disease unknown, spread probably chiefly by personal 
intercourse. ‘The diphtheria preceded and accompanied by a 
prevalence of sore-throat, not presenting specific characters. 


‘Occasionally diphtheria associated with scarlet fever. See 


p- 89 of present volume.* 


19, Luanpissitio Recisrration Sus~- Disrricr (Pembrokeshire) ; 


population (1881), 3,834 ; Mr. Spear. 


Sanitary Authority : Narberth R. 
Ground of Inquiry: Prevalence of diphtheria.—Registrar- 


General’s Returns. 


Chief Facts reported: ‘Three isolated cases of diphtheria in village 


of Llandissilio and neighbourhood during latter part of February - 
and early part of March 1888, followed between 18th and 25th 
of the month by invasion of 14 out of 72 houses in adjoining 
villages of Llandissilio and Clynderwen; 22 fresh cases occur- 
ring during these eight days. Attacks almost exclusively 
confined to children, but no special incidence upon school 
attendants. No incidence upon consumers of any special 
food-stuff, nor any evidence, in the epidemic outbreak, of 


infection from domestic animals. 


Sanitary condition of villages in question exceedingly un- 
satistactory. Sewage nuisances universal; water supplies 
polluted ; many cottages so damp, dilapidated, and ill-provided 
as to be unfit for habitation. | | 


a RR 
A 


* Report reprinted as App. A. No, 10 of present volume. 





Transmission of the disease from infected villages to others; APP. A. No.7. 
once clearly by a visitor, and once apparently by dogs (ter- Abstiach on Meal: 
riers), which became ill while frequenting the infected houses. ¢#! Inspections, 
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20. Luanwppyn (Montgomeryshire); population (estimated), 1,458 ; 
Dr. Parsons. Yi 
Sanitary Authorities : Lianfyllin R. and Liverpool Corporation. ein 
Ground of Inquiry : Diphtheria. —Registrar-General’s Returns. 
Chief Facts reported: Outbreak of diphtheria in spring and sum- 
mer of 1888 at Llanwddyn, a village in a shut-in valley about to 
be converted into reservoir of Liverpool Waterworks. Origin 
of disease not ascertained, first cases not. recognised as dipth- 
theria. The epidemic at first confined to the old village, and to 
people attending the church, afterwards extending to work- 
men’s huts, and other parts of parish. Diphtheria preceded and 


accompanied by prevalence of tonsillitis, and other forms of 
: sore-throat. 


21. Lower BrrxHam (Devonshire) ; population (estimated), 6,000; 
aa Dr. Blaxall. 


Sanitary Authorities: Wower Brixham Local Board, U., and 
Totnes R. 


Ground of Inquiry: Prevalence of Scarlatina.—Local request 
for inspection. 


Chief Facts reported: Widespread and long-continued epidemic 
of scarlatina. Disease kept up and spread by unrestricted 

personal communication between infected and healthy. Schools 
playing an important part in the dissemination. Schools closed 
only after the disease had become epidemic. No means of isola- 
tion, or disinfection of infected clothing. See p. 153 of present 
volume. * 


22, MippiesproucH (Yorks); and the neighbouring Sanitary Dis- 
tricts; population (1881), 71,367; Dr. Ballard. 


Sanitary Authorities : Middlesbrough Town Council, U., and 
Eston, Normanby, and Ormesby U. 


Ground of Inquiry: Continued prevalence of “pneumonia ” 
reported by Medical Officer of Health of Middlesbrough. 


Chief Facts reported : Pneumonia epidemic lasting from the end 
of January to about the middle of July 1888; and causing 
during 24 weeks of its continuance, in three out of four 
districts referred to, mortalities ranging from 380 to 40 per 
10,000 of the population. See p. 163 of present volume. 


_ 23. Mipsomer Norton (Somersetshire); population (1881), 4,420 ; 
- Dr. Blaxall. 
Sanitary Authority : Midsomer Norton U. 


Ground of Inquiry: Diphtheria —Report of Medical Officer of 
Be aii Health. 


4 Chief Facts reported: Smart outbreak of diphtheria amongst 
children attending the chapel school preceded by cases of sore- 


i Re a er ae Soman 





4 * Report reprinted as App. A, No. 17 of present volume. 
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throat and diphtheria in this school. 
houses permitted to attend school ; one child returned to school 
while in an infectious condition. 


Children from iufected 


Antecedent prevalence of. 


diphtheria in adjoining parishes, and pr obable connexion there- 


with of the throat illness in Midsomer Norton. 


present volume.* 


Dr. Page. 


24, Myrnonmroyp (Yorks, W.R.); population (estimated), 2,270 ; 


See p. 93 of 


Sanitary Authorities: Hebden Bridge, Sowerby, and Midgley ; 


U., and ‘Todmorden R. 


Grounds of Inquiry: Prevalence of enteric fever and sanitary 
administration.—Reports of local Medical Officers of Health. 


Chief Facts reported: A village of upwards of 2,000 inhabi- 


tants on the banks of the Calder, extending into the areas of 


jurisdiction of four separate Sanitary Authorities. 


of Calder by sewage of towns higher up its course. 


water supply, sewerage, and excrement disposal. 


sanitary administration resulting from divided authority in the 


place. See p. 335 of present volume. 


Pollution 
Faulty 
Defective 


25. New Briauron (Cheshire); population (estimated), 15,545; 


Mr. Spear. 


4 


Santary Authority: Wallasey U. 


Ground of Inquiry: Local complaints respecting the alleged 
occurrence of enteric fever around a certain slaughter-house. 


Chief Facts reported: Slaughter-house in question situated in 
the most populous and least elevated part of New Brighton, a 


sea-side resort of the poorer class. 


Enteric fever not more’ 


eommon in New Brighton than in other parts of the urban 
district; but tendency to the recurrence of the disease in the 
low lying part of it; especially in certain spots, one of which 
is in the neighbourhood of the particular slaughter-house. 
Fever due in all probability to the condition of public sewerage 


_and private drainage, which in the low-lying area, and especially — 


as regarded the houses invaded, was found to be markedly defec- 
tive. See.p. 141 of present volume.{ | 


26. New CLEE; population (estimated), 17,000; and Great Gunmehy 
population (1881), 28,600; Dr. Page. 


Sanitary Authorities: Clee-with-Weelsby U., and Great Gr ae t 


‘Town Council, U. 


Ground of Inqury: Prevalence of enteric fever.—Registrar- 


General’s Returns. 


Chief Facts reported: Enteric fever, which attacked 88 house- — 


~ 


holds from February 1887 to April 1888, causing 31 deaths, 
associated with local unsanitary conditions of a persistent sort, 


and common to both districts. 


* Report epented as App. A. No. 
t Report reprinted as App. A. No. 
t Report reprinted as App. A. No: 
§ Report reprinted as App. A. No. 


11 of present volume. 


19 of present volume. 


16 of present volume. 


15 of present volume, 


See p. 133 of present volume. § 


oe ‘hie al : 


9. Norwicn (Coslany Registration Sub-district) ; population (1881), APP. A. No. 7. 


14,198; and “ Racknam’s Frep ” (Norfolk) ; Dr. Airy. Abstractor Medinave 


cal Inspections. 
Sanitary Authorities: Norwich Town Council, U., and St. : 


Faith’s R. 
Ground of Inquiry: Diphtheria—Registrar-General’s Returns. 
Chief Facts reported: Severe outbreak of diphtheria in 
1887-85, beginning in “ Philadelphia,’ a somewhat elevated 
suburb of Norwich, at the head of one of the two main 
sewer-systems, and extending into the adjoining Rural 
District (St. Faith’s). Origin of disease uncertain. Spread 
of infection chiefly among children attending the Philadelphia 
Board School and many others having per sonal communication 
with them. Water supply principally from wells not far from 
privies, but yielding on analysis no certain evidence of pollu- 
tion; and partly from the city waterworks. Isolation hospital 
(of ir ron) unsatisfactory, almost useless. 
| 98, QuEEN Camet (Somerset) ; population (1881), 542; Dr. Parsons. 
Sanitary Authority : Wincanton R. 
Ground of Inquiry : Diphtheria.—Local information. 
Chief Facts reported: Village previously inspected by Dr. 
Parsons on account of outbreak of diphtheria in autumn of 
1885. Another outbreak of diphtheria in winter of 1887-88. 
Spread of disease explicable by personal communication at 
school and elsewhere. Special incidence of the disease on 
houses on the course of one particular sewer; gross un- 
sanitary conditions at the houses invaded. No action taken 
gince previous inspection in 1886. 


29, ST. AusTELL Rurat Sanirary Districr So population, 
26,354 ; Dr. Parsons. 


Sehitue Yy Agile ity: St. Austell R. 
Ground of Inquiry : Diphtheria.—Registrar General’s Returns. 


Chief Facts reported: Outbreaks of diphtheria in August and 
September in the parishes of Roche and St. Stephens. 
Diphtheria was accompanied by a prevalence of sore-throat not 
diphtheritic in appearance, but probably of same nature. ‘The 
disease propagated chiefly by personal intercommunication, at 
day schools and elsewhere. See p. 83 of present volume.* 


380. St. Joserpn’s Crrtiriep INpDustriAn ScHoor FOR ROMAN 
CatTHo.tic Grris (Manchester) ; inmates, 172; Dr. Page. 


Sanitary Authorities :. Manchester and York Corporations, U. 
Ground of Inquiry : Outbreak of small-pox. 


Chief Facts reported: Of 172 inmates, including Sisters and 
attendants, 5] attacked with small-pox of widely varying 
degrees of severity; three deaths among the 10 unvaccinated 
inmates. Infection introduced by a pupil admitted on July 6, 
who sickened immediately on arrival at the institution. Institu- 
tior. at that time without medical supervision ; and the nature 
of girl’s illness escaped recognition until occurrence of a general 
outbreak of small-pox amongst the inmates on July 27. See 
p-. 52 of present volume.t | 


} 
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* Report reprinted as App. A. No. 9 of present volume. 
t Report reprinted as App. A. No. 6 of present volume. 
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houses. Absence of hospital accommodation and of means of 
disinfection. 
ie oS 32, STANDISH-WITH-LANGTREE (Lancashire) ; population (1881), 4,261 ; 
oe Dr. Page. 
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- the district. 
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SPENNYMOOR (Durham) ; population (1881), 5,917; Dr. Page. 
Sanitary Authorities : Spennymoor Local Board, U., Durham R., 


and Auckland R. 


Ground of Inquiry : Prevalence of scarlatina and enteric fever. 


—Report of Medical Officer of Health. 


Chief Facts reported: Fatal prevalence of scarlatina in 1879, 


and 1881; prevalent again, but with small mortality, in 1884, 
since which time the disease has been more or less continuous in 
Recent outbreak due to spread of infection in 
ordinary fashion,—by personal intercourse, by school attendance, 
and by habits of people and the conditions of colliery dwellings. 

Enteric fever a source of mortality annually. Recent out- 
break associated with general and local defects of drainage, 
and especially of excrement disposal, but associated also in time 
with prevalence of fever at a farmhouse whence milk was dis- 


tributed in Spennymoor to a considerable number of the 


persons attacked. 

District inspected by Dr. Thorne Thorne in 1874; again in- 
spected in 1884 by Dr. Parsons on account of fever prevalence, 
and athird time by Dr. Page in 1885 in connexion with Cholera 


_ Survey. Improvement much needed, especially as to the 


midden privy system, which is still in general use and a cause 


of grave nuisances and danger to locality. Want of sewer 


and house-drain ventilation. Water supply good. Byelaws 


in need of enforcement, especially as to pig-keeping near 


Sanitary Authority : Standish-with-Langtree Local Board, U. 


Ground of Inquiry: Prevalence of enteric fever. Conference 


with recently appointed Medical Officer of Health. 


Chief Facts reported: New Medical Officer of Health in need 


of guidance upon several important matters involving action of 
the Authority ;—notably the practice of draining privy middens 


into the sewers, and of scavenging these privies during night 


and without due precautions to prevent nuisance. 
Ventilation of sewers at manhole gratings purposely ob- 


structed with a view to repress foul emanations therefrom. 


Midden privies drained into sewers, causing nuisance. No 
flushing of sewers. 


Water supply from local sources, one of them exposed 


to excremental pollution ; incidence of fever chiefly in families | 


using this supply, but spread of the disease also attributable 


to privy defects. No system of scavenging. Prevalence of — 


nuisances from unpaved, undrained yards, and from pig- 


keeping. Nothing of note done since Dr. Parsons’s inspection — 


in 1884. General neglect of sanitary administration. 


. STOURBRIDGE Rurau SaAnrrary District (Staffordshire Division) ; 


population, 20,791; Dr. Parsons. 


Sanitary Authority: Stourbridge R. 








; : 
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Ground of Inquiry : Enteric fever.—Reports of Medical Officer App. A, No.7. 
of Health. Abstract of Medi- 


: : ; _ , eal Inspections. | 
Chief Facts reported: A severe outbreak -of enteric fever in third a 


quarter of 1888, in a limited area in the townships of Pensnett e 
and Bromley. Special incidence on young adult males em- Sas 
ployed at ironworks and in other occupations involving 
exposure to heat. Beverage commonly in use by such persons, 
ginger beer, made often at home, from the water of polluted 
wells, not wholly boiled. 

No sewerage ; slop-water nuisances prevalent. Privies with 
wet open ashpits. Pig-keeping nuisances. Welis exposed to 
pollution from these sources. South Staffordshire Water- re 
works Company’s water at hand, but Authority do not enforce iene 
its use. | 


34. StourBRIDGE Rurat Sanitary Distrricy (Worcestershire Divi- 
sion); Halesowen, population, 3,338 ; Cradley, population, eee 
5,283 ; The Lye, population, 6,328; Wollescote, 3,059; Dr. Coe 
Parsons. e 


Sanitary Authority : Stourbridge R. 


Ground of Inquiry: ‘To ascertain action taken by Authority to 
earry out Board’s Order of January 25th, i886, under section 42, 
Public Health Aci, 1875. 


Chief Facets reported: Contracts entered into by the Rural 
Sanitary Authority, in obedience to the Order, for the removal 
of refuse and for the cleansing of privies and ashpits in the 
townships specifically mentioned in Order, and in one other 
township. 

Very large accumulations of refuse matters not numerous at ‘ 
date of infection. A few ashpits furnished with covers; but ay 
little or nothing done towards securing an improved system 
of privy construction ; privies as at previous inspections too 
few in number, too near in some cases to dwelling-houses, 
often dilapidated and in a filthy condition, and frequently, as 
of old, connected with large, deep, wet, leaky ashpits. Neglect 
of surface cleanliness. Want of sewerage (especially at The 
Lye) aggravated. by introduction of more copious water supply. 4 
Urban powers needed. Negligent sanitary administration ; fa 
work of Medical Officer of Health perfunctorily performed. : 
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35. WaLTHAMstow (Essex); population (estimated), 41,760; Dr. 
Airy. 


Sanitary Authority : Walthamstow Local Board, U. oo 
Ground of Inquiry : Diphtheria.—Registrar-General’s Returns. 


Chief Facts reported: Increase in recent years of prevalence 
of diphtheria throughout West Ham Registration District. 
Severe outbreak in Walthamstow in 1887-88, spreading chiefly 
among children attending certain schools, and specially affecting 
one particular street. Drains ill-trapped. Water from East 
London Waterworks. No isolation hospital. 


8,437; Dr. Parsons. 
Sanitary Authority : Holywell R. 
Ground of Inquiry : Diphtheria.—Registrar-General’s Returns, 


Chief Facts reported: Diphtheria occurred in five households 
in the parishes of Llanasa and Whitford; 19 cases and 6 
deaths. Four of the invaded houses old cottages, ill-ventilated 

and more or less crowded, and with uncleanly surroundings. 
Water and milk of invaded families obtained from different 
sources, and no connexion. established between the outbreaks: 
in the several households. Infection perhaps conveyed by 
unrecognised cases, sore-throats having been especially pre- 
valent during the past winter. One invaded house, a large 
hall, the family occupying which had repeatedly suffered from 
ulcerated sore-throats; grave defects of drainage found here. 


37. Worxincton (Cumberland); population (estimated), 24,000; 
Dr. Page. | 


Sanitary Authority : Workington U. 
Ground of Inquiry : Diphtheria.—Registrar-General’s Returns. 


Chief facts reported : During 1887, 15 deaths registered as due 
to “Croup ”; other i7 as due to diphtheria. Of the 82, 27 
deaths were in children 5 years of age and under. ‘hese 

deaths were scattered over the borough, but perhaps were 

 speciaily numercus in a low-lying district of new-made and 
-undrained private streets. No information available as to 
antecedent or concomitant throat affections that were not fatal. 
The deaths occurred singly in. separate households, medical 
and other evidence being to the effect that persons fatally 
attacked were the only sufferers in their families, though 
no pains to isolate them or special precautions against infection 
had been taken. No evidence of means of introduction or 
spread of infection ; schools seemingly not implicated. Office 
of Medical Officer of Health vacant since July 1887. Duties 
of Surveyor performed by Inspector of Nuisances. | 
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Report on Dipnrnerra in ASHBOURNE UrbBAN SANITARY District ; Ashbourne ; by . 


by Dr. Bruce Low. 


THis inquiry was ordered in reference to serious mortality from 
diphtheria in the Mayfield and Ashbourne Registration Sub-districts, 
recorded in the quarterly returns of the Registrar-General. At first 


sight the urban and rural sanitary districts of Ashbourne had both to be 


regarded as affected by this outbreak of diphtheria. But on visiting the 
locality it was found that of 22 deaths from diphtheria which were in 
question, no less than 18 had occurred in Ashbourne town; and that so 
far as the disease had affected the rural district, much, if not all of it, 
had_ been related to previous cases of ealiiona in urban A dst 


Accordingly, in what is here reported concerning this prevalence of 


diphtheria, the town of Ashbourne alone will be dealt with. 

‘The Ashbourne Urban Sanitary District, with an area of 523 acres 
and a population (at the Census of 1881) of 3,845, is situated in a deep 
valley in the southern part of Derbyshire. Ashbourne has a weekly 
market-and several annual fairs. ‘There is consequently considerable 
communication between the town and the surrounding district. 

A stream, the Henmore, divides the town into two parts, Ashbourne 
and Compton. The Ashbourne portion to the north of the stream, and 
mainly on sharply rising ground formed of new red sandstone, consists 
for the most part of one long principal street (Church Street), at the 
upper end of which is the market place. 

Hereabouts, and especially east of the market place, dwellings are 
crowded together in back yards or courts, entered by narrow passages. 
Compton, on the other hand, is low-lying on gravel and alluvium, and 
in rainy seasons is liable to be flooded by the stream. It is connected 
with Ashbourne by a bridge, and its main street runs almost due south, 
A large proportion of the population here inhabit crowded backyards 
or courts behind the main street. The dwellings in these courts are 
commonly old, damp, and in many cases overcrowded, As a rule they 
have only doors and windows on one side, and, as in the houses behind 
the market place, there is an absence of free movement of fresh air in 
and around them. ‘The yards are mostly unpaved and irregular, so that 
the surface is often fouled by stagnant sewage. 

The industries of Ashbourne are those usual in a small country town ; 
in addition, there is a stay factory in Compton, employing, it is stated, 
about 300 hands. And outside the town, about a mile-and-a-half lower 
down the valley (at Mayfield), there is a cotton factory employing 500 
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3 “App. A. No, s, hands, many of whom are residents at Ashbourne, Of the total popula- 
== |" tion of the urban sanitary district, two-thirds reside on the north side of 
_ On Diphtheria in ‘ j : : 

Ashbourne; by the Henmore Brook, but in Compton the artisan class is more strongly 
_ Dr. Bruce Low. represented than in Ashbourne. Owing to its position near Dovedale 
eG and other places frequented by tourists, there is in summer time a 
Be constant stream of visitors through Ashbourne, and the hotels and other 
per houses are consequently well filled during the season. Its horse fairs, 


Bea are well attended by the rural population round about. On the occasion 
See of these fairs, nomadic show people, gipsies, and other wandering folk 
oe | flock to the town. Some of these people are permitted to set up their 
carts and caravans in the market place, littering the surface with their 
filth, and washing their soiled rags at and around the public pump. 


Diphtheria. , 
Diphtheria has from time to time appeared in the town of Ashbourne, 
but it has never before been known in such amount as in the outpreak 
here under consideration. As elsewhere, it has been principally a 
- disease of the rural district. So far as can be gathered from previous 
reports, the last recorded death in the urban district took place in 
1883, z.e., five years ago. But in 1884 several non-fatal cases were 
observed there, two of which occurred in White Horse Yard; the 
locality in which, so far at least as can be discovered, the diphtheria of 
‘the present outbreak first made its appearance. Up to the third week 
in October 1887 no diphtheria had been heard of since 1884, From 
the middle of October to the end of December 1887, nine deaths in the 
town were referred to this cause. Of these, six occurred in persons 
_ who resided in or close to the market place, and two in persons who 
lived a little way off, and who had attended daily a school just behind 
the market place; the father of the ninth case (an infant agéd eight 
months) kept a butcher's stall on certain days of the week in the 
market place. In 1888, from January Ist to May 10th (when the last 
death from diphtheria was recorded), nine additional persons were 
registered as dying from this cause. But of these only three lived 
near the market place, the other six having resided in and about 
Compton. As to the number of non-fatal attacks by diphtheria that 
occurred in this outbreak, nothing could with certainty be learned ; but 
as in other outbreaks of diphtheria elsewhere, so in the present instance 
there was throughout the whole of the eight months a widespread and 
general prevalence of sorethroat, for which medical advice was rarely 
sought. It was therefore only the severe and generally fatal cases 
which came under the observation of the local medical men. For a 
while, indeed, the very nature of the malady was for some reason 
regarded as open to question, and thus it happened that of the nine 
deaths from October to December 1887, six were certified as “croup,” 
two as ‘‘ diphtheritic croup,” one as “ croupous diphtheria.” But of the 
nine deaths which took place in 1888 (January to May) two were 
certified as “ diphtheritic croup,” one as “ croupous diphtheria,” five as 
“¢ diphtheria,” and one as “ capillary bronchitis.”* 








eke The medical man who certified this death only saw the child a few teks before 
its death, when it was moribund; but as another child—a sister—died afterwards 
a from meri ee the same house, and as the parents and the grandmother unite 
ae in asserting that the symptoms were identical in both cases, the medical m 

Se considers that the first child also died of diphtheria, hens 





too, bring persons from all parts of the country, and its pleasure fairs 
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With difficulties of this and other kinds to contend with, it was found Arp. A.No.8. 
impossible to obtain anything like a trustworthy account of the cases of on piphtheriain — 
- adiphtheritie nature which had occurred in the place ; and therefore A ; eee 
the following table of cases (which has been compiled under somewhat "0 
unfavourable circumstances, and at a considerable expenditure of time 
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and trouble) is to be taken as indicating the time-incidence of the 

diphtheria cases rather than the amount of the malady which had 
prevailed in Ashbourne. | ae 
| TABLE . 
Showing NumBer or Hovsts invaded in each month, October 1887 to ; 
May 1888, by Diphtheria or allied throat affection, Toran Cases, ae 
and Dreatus in Ashbourne Urban Sanitary District. Amat 
Houses Total Ultimate! : 
oe | invaded. Cases, Fatal. % 
ete dt Bical ka e E i : 
~ October - ~ , - 3 vi 2 
November z - - 9 23 5 : ; 
or 
December - = - _ 2 4 2 S 
January - - - - 4 8 4 i 
February - : - ~ 4 8 2 Mercer : 

March -* - ~ - - 8 5 2 "TAS 
April - - m 2 ie 1 1 > ene 
x 
May = ’ = Lod = ~ eet — Sak 
4, \ 
Totals - Swe oc 26 26 18 





* A death occurred in May in a house invaded by fatal diphtheria in February; the death is 
therefore referred to the latter month, z.e., the time in which the house became infected. . 
From the Table it will be seen that, from the middle of October 1887 
to the beginning of May 1888, record was obtained of 26 houses invaded 
by diphtheritic disease ; 56 persons suffered, and of these 18 died. Of 
the 18 deaths 16 occurred in children aged five and under; of the two 
‘over five years of age, one being six and the other eight. 
Having regard to the interval of time between the commencement of 
this outbreak of diphtheria and the present inquiry ; having regard also 
to the fact that the nature of the malady went for a long while unrecog- 
nised ; and further having regard to the uncertainty thus arising, not only 
as to the total amount of diphtheria and the localities of its incidence, but 
as to whether the earlier deaths in October from throat illness were really 
to be looked upon as marking the beginning of the outbreak, it appeared 
altogether unlikely that any sufficient explanation of the origin of this 
diphtheria would be forthcoming. Nevertheless, in the course of the 
collection of the data above named, certain facts came to light, which 
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seemed to cull for careful consideration in regard to their bearing on the’ 
spread of ‘the disease. These are as follows:—Of the 14 families 
known to have suffered from diphtheria between the middle of October 
and January, no less than nine were invaded in the persons of children 
attending the National Infants’ School ; in other three families, the first 
sufferers had been habitually in direct relation with children attending 
that school ; only two out of the 14 families (invaded in November and 
December) had no apparent connexion with this school. These facts 
were altogether consistent with the infant school having been a prime 
agent in setting diphtheria a-going in the place. It is becoming 
common knowledge, indeed, that, at the autumn season, schools 
(especially infant schools, as containing children at ages most susceptible 


to diphtheria) are apt to afford facilities for a minor form of illness, 


essentially diphtheritic in its nature, to rapidly extend itself among 
children, with a concurrent development and intensification of the grave 
phenomena of unmistakable diphtheria. And, in corroboration of the 
view, that the Ashbourne Infant National School had acted such a part, 
was the circumstance that, as regarded the majority of the earliest: 
(known) sufferers by the outbreak, there could not be found any com- 
mon condition of a kind likely to have been causative of diphtheria, 
except this fact of their attendance at, or intimate relation with the | 
infant school in question. Accordingly, attention was directed tothis - 


school. It is dissociated from the other national schools (the boys’ 


and the girls’), and is situated in a somewhat crowded locality close _ 
behind the market place. At first there did appear to be some condi- | 

tions peculiar to the school which might perhaps have been thought to be 
concerned in the fostering of the diphtheria ; but this view was very soon. 
met by a statistical consideration entirely in opposition toa hypothesis of 
the school being the chief agency in the causation of the outbreak, namely, 
that though the school received town infants from both sides of the 
river (in a particular week just before the outbreak 73 attended from 
Ashbourne and 42 from Compton), the diphtheria had been limited to 
such of them as resided north of the river in Ashbourne proper. 
Accepting this induction as provisionally a fact, it was next sought to 
ascertain whether there was to be found any condition common to the 
Ashbourne infants attacked, but not shared by their companions in 
Ashbourne and Compton who had apparently escaped the illness. 
Prima facie there appeared the circumstance that the sufferers had, 
for the most part, resided at or near the market place, and, as a result 
of this, the inquiry became involved in a host of complex considerations. 
Among others there were these: the earliest known case occurred in a 
house where there had been diphtheria four years previous to this; there 
was general prevalence of dirt, and overcrowding of dwellings, foul 
privies, emptied or not emptied, pig-keeping, emanations from slaughter- — 
houses (establishments specially abundant in the neighbourhood of the 


'market place), slaughter-house blood in the sewers, congregation of | 


human beings and animals, along with a haunting, by strangers to the — 
town, of public-houses in the market place, and the promiscuous using 

by all comers of the backyard open privies attached to these houses ;_ 

all of which considerations, under the conditions of an inquiry nine 
months later than the events it was concerned with, constituted a 
problem the solution of which was quite hopeless. Meanwhile there 
was the not remote possibility that the apparent escape up to January 
of the Compton children attending the infant school had been an escape 
only in so far as grave or fatal diphtheria was concerned ; indeed, it was 
not possible to throw off the suspicion that the Compton infants had, 
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despite the suggestion to the contrary, borne some share of the malady 
that was rife in Ashbourne before Christmas 1887. As to the outcome 
of the inquiries into the connexion of the disease specially with the 

marxet place, it is only necessary to draw attention to the slaughter- 
houses and their sewer connexions as perhaps deserving of attention 
in future investigations as to the apparent origin of special diphtheria 
outbreaks, | 


In the course of the inquiry, which extended over several days, 
abundant opportunity was afforded for observing the sanitary state of 
the place. A brief account is here given of the chief facts noted in 
this connexion. 


The water supply is entirely from wells. Those on the north side of 
the stream, and especially those in the higher part of the town, are com- 
paratively deep, but those nearer the stream are shallow. In Compton, 
they are mere surface wells about 15 feet deep. ‘There are three public 
wells in Ashbourne proper, kept in order by the urban sanitary autho- 
rity, (1) in Dove House Green, said to be 96 fect deep, {2) in the 
market place, about 54 feet deep, and (3) in Church Street, opposite 

the Wesleyan Chapel, only 18 feet deep. In the summer and autumn 
of 1887 the well in the market place became almost dry, and it was 
found necessary to lock up the pump from time to time to allow the 
water to accumulate. Complaints were made by the people round about 
regarding this scarcity, and many had to beg water from those who had 
private wells, At tuis time, also, the public well in Church Street went 
nearly dry, and the water pumped from it became dark aud muddy. No 
complete quantitative analysis of the water of these public wells has 
been made of late years, but the Medical Officer of Health states that, 
althoughthe supply generally is hard, yet it has not been found con- 
taminated, at least when tried by the usual qualitative tests. Most 
private houses have wells of theiz own. ‘Those houses which have none 
- get their supply from one or.other of the three public pumps, or beg 
from their more fortunate neighbours. The shallower private wells, and 
and especially those in Compton, are very liable to pollution. In one 
instance observed, the urinal attached to a public-house was within two 
yards of the pump; the urine could be seen on tke surface, soaking 
through the unpaved and unprotected yard above the shallow well. Jn 
other cases pigstyes, dung heaps, and other collections of animal 
matter, were seen in close proximity to wells. The nature of the sub- 
soil is favourable to soakage. As the lower part of Ashbourne and 
most of Compton are liable to become flooded when the stream rises, 


another facility is provided for fouling the wells. Owing to the scarcity. 


of water last summer and autumn, many of the yards could not be 
thoroughly ‘swilled” out, and surface pollution was therefore common. 
From this short account of the water supply it will be seen that it is 
neither sufficient in quantity nor, as regards Compton and the lower 
parts of Ashbourne, safe in regard to its quality. 


The drainage of Ashbourne discharges without any treatment into 
the River Henmore below the railway station. The sewage is carried 


_ by the current down the stream, and deposited chiefly in the mill dam 


at Clifton, about two miles below Ashbourne. The solid matter 
subsides here, the clear water running off. Great complaint is made by 
the residents at Clifton regarding the nuisance thus created. by the 
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Ashbourne sewage.* The steeper parts of Ashbourne are provided 
with pipe sewers having a fall of 1 ft. in 10. In the market place the 
fall is one in 13; the main sewer is carried by a brick culvert below 
the bed of the Henmore, and is joined lower down by the sewers of 
Compton; after this the sewage discharges by a common outfall into 
the brook below the railway station. The fall of the brick culvert after 
passing beneath the Henmore is one in 270; there are two other short 
sections, both at the east end of the town, one being on either side of 
the stream. ‘They discharge by independent outfalls into the brook, 
but lower down. Compton was drained before the formation of the 
Ashbourne local board. There are only a few ventilating openings in 
the roadway for the whole system, not more than 19 such gratings in all; 
these are quite insufficient for the purpose. There are also four man- 
holes. There is no systematic flushing. Occasionally, in dry weather, 
w water cart is filled and taken to the top of the town and discharged 
into the drains through one of the openings in the roadway. But 
owing to the scarcity of water at such seasons, this is not often done. 
Complaints of smells from the ventilators have been made, especially 
under certain atmospheric conditions. There is nominally a separate 
system of drains for carrying off the rain water from the streets, but 
there is reason to suspect that the two systems communicate with each 
other, as smells can often be perceived at the storm-water gratings. © 
The sink stones in some houses communicate directly with the drains. 


Excrement disposal—Some of the better class houses have water- 
closets, the water for which is either pumped up from the wells in the 
yard, or, as in some of the more modern houses, rain water is collected 
and stored for this purpose. Many of the poorer houses have, in the 
back yards, waterclosets, which have tc be handflushed. In several 
cases these were found in a filthy state, crammed with excrement, and 
completely stopped. The scarcity of water, and the necessity of carry- 
ing it from the well or public pump to the closet, are not favourable 
towards keeping such closets clean. In the older parts of Ashbourne 
there are a number of vault privies, emptied at long intervals. In one 
instance the vault (which was overflowing with liquid filth) had not 
been emptied since the tenant came to the house, tive years ago. In 
another case the vault had not been touched for four years. Vault 
privies are used at the three national schools, and are said to be emptied 
only once in 18 months. At the Infants’ National School, it is necessary 
to break up the asphalted surface of the small yard used as a play- 
ground to reach the vault when it is to be emptied. There are some 
ash-privies in the town ; cesspools still exist in- the gardens of some of 
the older and better class houses ; these and the vault privies are a 
source of considerable danger to the wells which are so closely adjacent. 


House refuse removal.—This is done by the local board, The staff 
for this purpose consists of three men with two carts. Every Thursday 
the carts go round and collect the ashes and other refuse, which have 


* In the course of the inspection several large milk cans were seen at one point,“ 

a nile below the town, and in the rural sanitary district of Ashbourne coolin aM 
the current of this sewage-laden stream, preparatory to being sent off by the wont 
train to London, It is easy enough to see that specific contamination might be 
in the stream, and that. by splashing or by other means, the specific contagion 
contained in the water might with ease reach the milk. The well of the at 
farm to which the cans belonged is situated only about, 20 ft. from the channel of the 
brook, 
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_ been previously brought out in boxes or barrels to the kerbstone. This App. A.No.g, | 
refuse is led away to a piece of land outside the town. 
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1 eR , ; ‘ ie Dr. Bruce Low. 
Pig-keeping.—In some cases pigs are kept in close proximity te Sa 


dwelling-houses. The Medical Officer of Health states that this ie 
nuisance has been considerably lessened during the last two years, but a 
something yet remains to be done. In one case 16 pigs of various sizes ae 
were seen within 30 feet of two cottages in a close court. In some of Se 
the Compton yards pig-tubs create a nuisance. ig 
Slaughter-houses.—There are eight of these in Ashbourne. Several See 

of them are situated behind the market place in crowded and unsuitable 
positions. From the windows of the infants’ national school three can 
be seen ; one of these is only 14 yards distant; the second nearly as . eae 
~ close, while the third is about 60 yards away. ‘These slaughter-houses | isp 
are registered or licensed, and are under the byelaws of the local board. i om 
At the date of inspection they were found fairly clean, and the byelaws A 
appeared to be observed. The day for slaughtering is usually Thursday, aL 
and it is said that on that day the main outfall of the drainage discharges Bak 
into the Henmore a large amount of blood-coloured sewage. It would 
be preferable if a public slaughter-house were provided outside the eae 
town, and under the immediate and constant supervision of the urban iacha 
authority. ee 


Sanitary administration.—The local board was formed in 1867, and 
consists of 15 members. General byelaws were approved by the Home 
Office on 29th April 1868. In March 1882 byelaws for streets and 
buildings were approved by the Local Government Board. Loans were 














sanctioned as follows :— Bee qe : 
Cae i 
9th May 1868, for drainage - - - 1,000 BA os! 
19th December 1874, for drainage - - 500 Ma 
5th June 1882, purchase of cattle market - 3,000 i! 
Total loans - - £4,500 a 
The general district rate averages 2s. 6d. in the pound. | | ai . 


The Medical Officer of Health receives 10/. per annum, half of which 
ig repaid by the Board. His recommendations are not acted upon by ines 
_ the local authority ; and so perhaps it has come about that this officer | o 
devotes less time than necessary to his duties. Moreover, it is hardly Mee 
to be expected that a medical officer of health will, for such a remunera- a 
tion as that just named, devote to his authority any considerable portion ite a 
* of that time which would otherwise be occupied by his private practice. ae: 
- The sum allotted to him as medical officer of health may fairly be a 
regarded as measuring the amount of service expected from him. ie 


The Inspector of Nuisances receives as such 50d. per annum. He is Pat 
also employed as surveyor, market inspector, and collector to the local Wie. 
board, for which he receives another 50/. per annum. The pressure of — | 

_. his duties as’collector, &c., prevent him carrying out systematic inspec- 
tions, which are so necessary for any district. In 1887, 386 notices to 
abate nuisances were issued, and of these 35 were abated and one is still 
under consideration. , 
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No. 9. 


Report on a recent PREVALENCE of DipHtHerta in the Partsnes of APP. A.No.%  ” 
Rocne and Sr. STeruens, in the St. Ausrennt RuRAL SANITARY On Diphtheria ‘ha 
JOR : ai Roche and pa 
Disrricr, CornwaLL; by Dr. Parsons. Sean ie 
. Bs ‘ Cornwall; by 
Tue return of the Registrar-General for the third quarter of 1887 Dr. Parsons, 


showed that four deaths from diphtheria had been registered during the Diphtheria, bee 
quarter in the St. Austell sub-district of the St. Austell registration | Me 
district, a note by the registrar stating that these deaths had “oceurred ee 

in the ‘parish of Roche. Another death from the same disease was ; 
registered in the Grampound sub-district. 3 
‘Correspond ence with the Rural Sanitary Authority having failed to Qt Roche and — 

. Stephens. 

make clear the causes of the outbreak, a local inspection was ordered, and 











was made by me in January 1888. I found that, with the exception of a ae 
- single fatal case at Tywardreath, which there was reason to believe had Rts 
q been imported, the recent prevalence of diphtheria had been limited, so hee 
_ far as could be ascertained, to the two parishes of Roche and St. Stephens. (One. 


. In the former of these parishes there had been four more deaths from 

diphtheria in the last quarter of 1887, making, with one in the second wr 
quarter, a total of nine deaths out of about 30 recognised cases, occur- h | 
ring in 19 households. In the latter parish about 21 cases were heard | oy 





Pas 

_ of, occurring in eight households, with only two deaths. The two parishes _ haan 
adjoin one another, but the parts where the persons who suffered from ae: 2 
diphtheria resided are about three miles apart, and there appears to be ee 
_but little intercourse between the two places. As the outbreaks in the Sar. Vs 

_ two parishes appear to have been distinct, though running a similar | vt ya 
_ course, I shall treat of them separately. Lape, tg 


Roche (population of parish, 1,681) is an extensive parish, on high Roche. 

_ ground, on the north slope of a range “of granite hills attaining 1,000 <a 
_ feet in height. Much of the surface i is rough and uncultivated, Bad has TN Was 
been at one time or another disturbed by workings for china clay and | a 


other minerals. ‘To the north is a wide tract of peat. The inhabitants, Berea 
' who are mostly employed in the clay works and in agriculture, reside ve 
partly in the church town or principal village, par rtly in outlying aes 


cottages and farms scattered singly or in groups of two or three over 
_ the remainder of the parish. 

: The origin of the outbreak is uncertain. The obalipat known > casey. First known (ae 
of diphtheria in Roche in 1887 occurred at an outlying farmhouse called in atte 

- Retillick, about a mile S.W. of Roche village, where two little girls, ee 

- aged 13 and 8, were taken ill on or about May 8th. The younger, who 
attended the infant school at Roche, had been ailing a day or two before 

_ this with what was thought to be a cold. The only history of exposure 

_ to infection ascertainable was that there might possibly have been com- 

- munication on Sundays with members of a household (R.) a mile off, in 

_ which there were at that time cases of scarlet fever with marked throat es 

affection. Mr. Mason, Medical Officer of Health, who saw these cases eee 

_ (R.) at the time, says that they were undoubtedly scarlet fever; one of ) 

_ them died on May 20th, the certified cause of death being “ scarlatina 4 
_ anginosa.” (It is to be noted that the name “throat faver” is locally a 
_ given both to diphtheria and to scarlet fever with prominent throat 
_ symptoms. ) The farmhouse at Retillick, like many others in the dis- 

_ trict, has adjoining it a dirty cattle yard, containing much manure, and 
“into which the refuse of the household is thrown. Water is obtained 








. from a pump well close to the house, and therefore near the yard. ; Ne 
The subsequent progress of the disease, as shown by the number of west a 
_househoids newly invaded in each month, has been as follows: May, 2; a 
an Pug ie 











St. Stephens, 
_ Cornwall; by 
' Dr. Parsons. 
_ Propagated by 
aes contagion. 





Partially at 
_ Board school. 


_ throats were very prevalent in Roche last autumn. 
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June, 0; July, 1; August. (end),3; September, 4; October, 3; 


November, 3; December, 2; January 1888, 1; total, 19. One case 


was still under treatment at the time of my visit. “i 

As regards the means by which the disease was spread, I am of 
opinion that, in most instances, its occurrence may be accounted for by 
infection contracted from a previous case ; more especially if we may allow 
that the known cases of diphtheria were accompanied by a number of 
mild unrecognised ones. I learnt from more than one source that sore 


master at the Roche Board School states that at the time when 
diphtheria was prevalent, and to a less degree before and afterwards, 
many of the school children had sore throats, and used to come to school 
with their necks tied up in flannel. Experience gained elsewhere has 
shown that outbreaks of diphtheria are frequently accompanied by a 
similar prevalence of sore throats not distinctly diphtheritic in character, 
and has shown it to be probable that though such cases may not, from 
a clinical point of view, come within the definition of diphtheria, they 
are essentially of the same nature, and that a susceptible person coming 


in contact with one of them may contract the disease from it in a severe — 


form. We must also admit that the susceptibility to diphtheria varies 
greatly in different persons. 


contracted diphtheria, and two died; while in. other instances a single 
case only occurred in a crowded family of children. 
contracted diphtheria had opportunities of’ coming in contact with 
infection in various ways, e.g., by ordinary social intercourse, by attend- 


Thus the school- — 


Thus, in one family in Roche, not worse 
housed than their neighbours, three out of four of the younger inmates _ 


The persons who 





ance at schools (both at the Board school and Sunday schools), at — 


places of worship, in service, &c. 


In one instance three young girls of different families went out for a 
walk together one Sunday. One of them had just recovered from 


diphtheria, and her throat was still sore. The two other girls were both. 


taken ill of diphtheria in the course of the week, one on Tuesday, the other 
on Thursday. NO 


In several cases occurring about the same time in September and 


October, the patient (being the first case in the family) was a child — 


attending the Board school at Roche. (One of these children resided 
at a very isolated house in the adjoining parish of Luxulyan, in the 


Beard school as having to do with the spread of the disease ; rather, 
however, through the alleged unsanitary condition of the school closets, 
than as propagating contagion. JI find, on examining the school 
registers, that in several instances at the time when children were at 
home ill of diphtheria, other children of the same family continued to 
attend school. It would appear that at Roche considerable pressure is 
brought to bear upon people to.send their children, to school, and that 


the existence of sickness, even of an infectious nature, is not readily 


admitted as an excuse for non-attendance. Owing to the approaching 


These cases had given rise to suspicion against the — 


examination (held October 20th and 21st), the School Board were at — 
first. unwilling to close the school, but it was closed from November Ist | 


to 28th, as the Medical Officer of Health thinks, with good effect. As, 
however, in more than half of the households attacked by diphtheria at 
Roche, the first case was not a child attending school, unwholesome in- 


fluences existing at the school cannot have been the sole or chief cause 
of the outbreak. ka 


The school privies are of the cesspit kind, discharging into a large 


covered vault at the back. The schoolmaster’s closet has a pan, connected ‘ 
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with the same vault by a short pipe drain, through which the contents 


are supposed to be flushed by pouring down water by hand. Owing to the 
- scarcity of water last year, the closet pipe, being insufficiently flushed, 


had got blocked up. The school closets too, though clean at my visit, 
are described as having been then in a filthy condition. The closets have 
since been cleaned, and the cesspit emptied, and a narrow pipe erected 
with a view to ventilate it. It is said that no liquid was found in the 
cesspit when opened, and as the well from which the water supply of the 
school and master’s house is obtained is only about 30 feet distant, there 
appears to be reason to fear that percolation ney take place from one to 


4 the other. 


Of the houses invaded by diphtheria in Roche, 10 were in the village, 
Li nine in outlying places. 
_ The village of Roche is partly draitied by a sewer, deseribed as of 
9-inch pipes with cement joints, discharging into a brook. The outfall 
has recently been furnished with a trapping bend, to prevent the wind 


blowing up the sewer aad forcing: out foul air ‘through the gratings — 


above; but no means of dein tation have been pr Gnidied for the escape 
of such gases as may be generated in the sewer. There are no means 


of flushing the sewer. The course and construction of the house- 
drains appear to be imperfectly known; the newer ones are of socket 


pipes, but some of the older ones. are square and of stone; some run 
under houses. The inlets are out of doors, but are trapped only with 
a defective form of iron trap, frequently stopped up, or broken loose, so 
as to allow the issue of foul air. 

Another part of the village is drained into an open ditch, fairly clean 


at the time of my visit, but described as offensive in summer. This’ 


discharges by an irregular course into an open sewage pool near the 
village, and thence into the brook before mentioned. The outlying 


houses have no drains, or only short channels conveying. waste water 


into the nearest watercourse, or over a field. 


In Roche village some of the houses have hopper-closets, ommented 
with the sewer, and flushed by pouring down water by hand; others 
have pail closets of which the contents are utilised on the gardens ; 


others again have privies of the old kind, but usually a good way from 


the houses. On the whole the village is very fairly free’ from’ excre- 
mental nuisances. 
The water supply of Roche village is derived from a public well, and 


from a number of private wells, mostly of some considerable depth. 
_ The public well is within a few feet of the sewer, but some steps have 


recently been‘taken to prevent the percolation of sewage into the well. 


Of the private wells, some which are near sources of contanhination are 
admittedly unfit for drinking, and some failed during the past dry 
summer. ‘The waiter supply of Roche village is therefore not altogether 


‘satisfactory either in quantity or quality, and the Medical Officer of 
- Health has recommended that a better supply should be provided. 


There is a spring from which water might be brought down to the 
village, but the Sanitary Authority have not seen their way to do so, 
partly on the ground of expense and the opposition of the local rate- 
payers, partly on account of the difficulty which it is said there would 
be in getting permission to use the water, water rights being very 
valuable in this district on account of the great demand for water at the 


_ china-clay works. ‘The outlying houses get water from springs or 


£ 
Zé 


streams. 
Some of the houses in which diphtheria occurred were old, dilapi- 
dated, and damp; but others were new and in good condition. The 


¥ surroundings of some, especially in outlying places, were in a filthy 
‘State through want of proper paving, and accumulations of manure. 
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Although I have mentioned unsanitary. conditions as existing at 
Roche, it is not clear what influence, if any, these had upon the 
occurrence or severity of the diphtheria. The fact that the households 
attacked’ were nearly equally divided between the village and the out- 
lying houses shows that neither defects of the village sewer nor absence 
of sewerage could have had much to do with it. The water supply for 
the households attacked came from a number of different sources. The 
same may be said of the milk supply, which indeed came in many 
instances from the parties’ own cows. 

Inquiries were made as to prevalent diseases of lower animals, both 
of cattle, and also of cats and fowls, which are believed to be subject to — 
diphtheria ; but none were heard of. jis 

As regards atmospheric conditions, it is to be observed that the time 
at which the diphtheria, which had been smouldering for some months, 
started into increased activity, was that at which the hot dry summer 
of 1887 was suddenly succeeded by a cold stormy autumn. ia 

St. Stephens.—In this extensive and populous parish the recent 
diphtheria has been limited, as far as my information goes, to the 
localities of Nanpean, Old Pound, and Currian. Nanpean is a village 
of some size, with houses in a street, a church, and Board school; the 
other places are each about a mile distant from Nanpean, and consist of | 
a few widely-scattered cottages, | 

The earliest known case of diphtheria in this neighbourhood in 1887 
was a young man at Old Pound, Richard S————, age 19, who was ill 
about March. The origin of his illness was not ascertained. He 
worked at clay works in the neighbourhood, and. had not been away 
from home. ‘Two years ago he and the whole family, with the excep- 
tion of the father, suffered from “throat fever,’ but this was no doubt 
scarlet fever. It was accompanied by a red rash, and one of the 
patients suffered afterwards from rheumatic fever and dropsy. It was 

introduced by a daughter who came home ill from service in a house 
where a fatal case of scarlet fever had occurred. des 

No other cases of diphtheria occurred in the § family in 
1887, although the cottage in which they live is overcrowded, there 
being only two bedrooms for a family consisting of father, mother, and 
seven children, including adolescent sons and daughters. The cottage 
itself is in fairly good condition, but there is a defective stone drain, 
choked with sediment at the time of my visit, close to the wall 
outside. | 

‘Three cases of diphtheria, cne fatal, occurred in May at another 
cottage at Old Pound. In the fatal case the disease is said to have 
followed whooping cough. ‘There might have been communication with 
the previous household, as members of both attend the same chapel and 
Sunday school. The cottage was found ina dirty and neglected state, — 
and is approached through an exceedingly filthy yard. 3 | 

In September 1887 diphtheria broke out in five households in 
Nanpean and Currian ; the first case in each being achild attending the 
Board school at Nanpean, and most of them being in the same class, 
Your out of the five children were cousins and used to meet elsewhere 
than at the Board school. The schoolmaster informs me that about — 
that time a number of children at the school had sore throats ; indeed 
two of his own children suffered, and one had to keep his bed for two 
days. ‘The medical man who saw the schoolmaster’s children tells me 
that they suffered from ordinary inflamed sore throats, not diphtheria, 
Of ihe probable relation between such epidemic prevalence of sore 
throats of an apparently non-specific nature, and diphtheria, I have 
spoken in reference to the outbreak at Roche. At the time of. my 
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visit, [ saw at Currian in one household a girl with decided Acai eels, 
and a sister suffering from quinsy, a single tonsil being much swollen 
and inflamed, but without any diphtheritic exudation, In another 4 
family at Currian I found three children, all suffering from sore throat, 
but without any of the characteristic appearances of diphtheria. ; 
As regards sanitary condition, the state of some of the outlying 


| houses and their surroundings was filthy in the extreme. At those 


+, 


referred to, cattle and pigs are kept, and there is no paved path to the 
house, the only approach being through a yard, deep in manure and 
semi-liquid filth which everyene who enters the house must bring in 
on his boots. In such cases the keeping of the house clean 1s a hope- 
less task, and the housewife had evidently given it up in despair. 
Many of the’ outlying houses are without privy accommodation, and 
some were overcrowded. Nanpean village is unsewered ; there are 
only afew short drains, roughly built of stone, which convey slop- 
‘water into the “ water-table” or gutter at the side of the road. Ata 
house at which diphtheria existed, I saw the washing water poured on 
the waste ground in front of the house, and standing in the gutter by 
the side of the public road. 

Nanpean has a public supply of water from stand-posts, but this 
supply is liable to be fouled by clay washings, and is not used for 


‘drinking. For drinking purposes water is fetched from a spout in a 


clay pit, and has to be carried up a steep path. The water comes from 
an old mine adit, and is brought to the spout by a stone drain. This 
conduit runs under a rough hollow, into which household refuse. is 
thrown, and [I saw human excrement ‘lyin g just over its course, close to 
the spout. The water supply at Currian is partly obtained from a 
spring, liable to fouling by cattle; but the different households attacked 
by diphtheria obtained water from several different sources, so that [ 


cannot ascribe the origin of the disease to it use of water from any 


particular source. 

Inquiries as to milk supply, and as to diseases among domestic animals 
were made with results as at Roche. I believe that the most probable 
explanation of the chief outbreak in both parishes is that the disease 


had been present for some months previously, partly in an unrecognised | 


form; that the disease germ, whatever it may be, assumed, through 
seasonal or other changes, a greater activity; and that it was spread 
mainly by personal intercommunication at school and elsewhere. 

I was unable to find any link between the outbreaks at Roche and 
St. Stephens, although they ran a parallel course. The first known 
case at Old Pound occurred about two months before that at Retillick. 
No communication between the two places could be elicited. Old 
Pound is 24 miles due south of Retillick, and on considerably higher 

round. 
Nearly all of the houses in which diphtheria was known to have 
occurred had been visited by the Medical Officer of Health, Mr. Mason, 
of St. Austell, from whom I wee ae valuable penning which I desire 
to acknowledge. 

Little had been attempted in the way of isolation of the sick, owing 
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to the absence of facilities at the patients’ homes, and of any hospital - 


which might be used for the purpose. It appeared to me that more 


action might with advantage have been taken in the way of excluding 


from school the children of affected families, and those with sore 
throats, which, when diphtheria is prevalent, are always to be looked 
upon as suspicious.’ The Board’s official memorandum on this subject 


¥ might with advantage be consulted by school managers as well as by 


the Sanitary Authority and their officers. 
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Disinfectants, with printed ateettone for their use, shave been supplied 
eratuitously, and in some cases the cleansing and limewashing of infected 
rooms has been seen to. In some instances sanitary defects had been 
discovered, and action taken for their removal. A much closer super- 
vision of the district i is, however. required for the detection and removal 
of nuisances, more especially at the outlying houses. In so saying I 
do not lay blame to the Inspector of Nuisances personally, but to the 
terms of his appointment. The salary of the Inspector of Nuisances 
has been cut down from time to time, until the present holder of the 


office, Mr. Thorpe, receives but 80/.a year for the supervision of a 


district of 58,080 acres, with a population of 26,604. The district is _ 
ill provided with public means of conveyance, and, as the Inspector’s — 

salary is not sufficient to enable him to keep a horse, most of his 
journeys have to be made on foot. Much of his time also is occupied 
in the preparation of plans. The principal villages seem to be visited, 
but not the outlying scattered houses. He keeps a diary showing how 


he has been employed each day, but does not keep any record ‘of the 


sanitary state of the premises visited by him, or of the action required 
or taken for the abatement of nuisances. 

The Rural Sanitary Authority have provided public water supplies for 
the populous places in the eastern portion of their district, including 
Charlestown, Watering Hill, Mount Charles, St. Blazey, and Tyward- 
reath. Fowey is supplied by a company, but complaints are made that 
the quantity of the company’s water is insufficient in summer, and that 
it is then eked out by water of doubtful purity.” = 

A scheme for the joint supply of High Street: (St. ‘Seeplohsh and 
Trewoon (St. Mewan) has been long “ander consideration, but has 
recently been definitely abandoned. ‘These places are very badly off for 
water; it has to be fetched long distances and obtained from an open 
stream liable to pollution. : 

A long correspondence has tits place between the Local’ Govern- 
ment Board and the Rural Sanitary Authority as to the water supply of 
Mevagissey, but has ended in the pee ae to provide an 
improved supply. . 

The reasons which have viteeenked the carrying out of waterworks — 
at, different places have been the cost of the works, the difficulty in 
obtaining water rights owing to the demand for water at the clay works, 
and the opposition of the ratepayers, especially those in other parts of | 
the parishes, who object to contribute to the cost of works from which | 


they receive no benefit. 


Little has been done in the way of drainage. Sewers are much | 
needed at Watering Hill and Mount Charles (practicaily suburbs of 
St. Austell). ‘There are none at present, and the liquid refuse from the 


houses stagnates in ditches, or runs ek unpaved gutters by the road — 
side. , 
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Report on the PREVALENCE of DieuraeriA at Kinkuampron, in AP?-A Noite” 
the Srrarron Ruran Sanitary District, CorNnwari; by On Diphtheria at — 


Dr. Parsons. De Patent " 
Tuts inspection, made on July 31st and August Ist, was undertaken nO ecm 
under the orders of the Local Government Board, in compliance with 2) 
the request of the Chairman of the Stratton Rural Sanitary Authority, er 


in view of the continued prevalence of diphtheria in the village and 
neighbourhood of Kilkhampton. 
' Kilkhampton parish, the population of which in 1881 numbered 975, | 
contains the village (which 1s somewhat compact, consisting of two or ie 
three streets), and a number of outlying farmhouses and cottages. The _ ee 
country is elevated and undulating; the village itself stands on high ie 
ground, but the outlying houses are frequently in damp hollows. The 
rock, locally called “ shelf,’ is an alternation of sandstone and shale, of 
carboniferous age ; the top soil is mostly clayey. The population is 
purely agricultural, ‘The houses are fairly good, the chief fault being ew 
‘dampness. ‘The floors are commonly of flagstones, and the eaves of the cco \e fae 
roof are rarely spouted. The interiors of the houses were generally . Ce 
found clean, but the surroundings of many of the outlying ones were | ne, 
far from cleanly, the yard in front containing accumulations ef manure HOG 
and stagnant water. Most of the houses have a garden er other open | 
space at the back. 
_ Kilkhampton village is partly sewered with glazed pipes. Another | 
part, the Bideford Road, is drained by an open gutter in front of the aa 





houses ; this gutter is about to be replaced by a pipe sewer. Other houses ee 
drain into ditches ; at others waste water is poured on the gardens or ee 
ashpits. The drain inlets, where they exist, are outside the houses, but Ke 
are not properly trapped. ‘The closet accommodation consists of common fe 
privies or pail closets, sufficiently far from the houses. The water Ginnie: 
supply of Kilkhampton village is mostly from public pumps, and its lo 
quality is believed to be good. At some outlying cottages it is obtained | Ae 
from dipping: wells obviously liable to be fouled by surface impurities. 7 as 
On the whole, I should regard Kilkhampton as being, as regards Be 
sanitury condition, better than the average of Cornish villages. cs 





The origin of the outbreak of diphtheria in Kilkhampton is obscure. 
Two deaths from diphtheria occurred in that parish in 1887, but it is 
stated by the Medical Officer of Health that both of these cases were | 
imported from elsewhere, and that no spread of the disease took place, eae 
though there were several cases in other parts of the district. its 

_ No case of diphtheria in Kilkhampton, nor indeed in any part of the 
Stratton rural district, was recorded in 1887, till December. In the 
earlier part of that month (the exact dates could not be obtained) cases 
of sore throat, apparently diphtheritic, occurred in two households in 
Kilkhampton parish, one in the village, the other at an outlying farmhouse 
at Lymsworthy. , 

In the latter household, five children, named Richards, suffered in . 
December 1887 from sore throat, but as medical attendance was not — Me 
called in, it cannot be definitely stated that the disease was diphtheria. ‘it 
The cases were mild, and all recovered. The first patient was a boy 
of 18, who was taken ill at Holsworthy market, whither he sometimes 
went (going there and back in the day). He had not been anywhere 
else out of the district. A lad of 13, named Cann, working by day at | 
this farm, but sleeping at his home in the neighbourhood, went home Ang 


‘ 








ill at this time with sore throat, and he is said to have had an ulcerated 


Pe; a; throat, with swelling of the slands in the neck. Two other Canns 


Ee. : 


subsequently had sore throats, ‘and one of these, a girl of four, died on 
December 25 of what was recognised as diphtheria. 

As regards the household first invaded in the village, a child named 
Gilbert was taken ill with a mild attack of diphtheria about’ December 
18th. She had attended the same schcol as some of the Richardses of 
Lymsworthy, at dates which would permit the idea that she contracted 
infection there. It deserves mention, however, that the mother has a 
chronic sore throat, which she says gets worse every autumn and 
breaks, and she thinks that it then affects the children. At the time of 
my visit the appearances presented by her throat were peas of the 
pharynx and enlarged ragged tonsils. 

The next families affected ‘with diphtheria, were, one in Rilichampaat , 
village, for which Mrs. Gilbert washed, and one in an outlying farm- 
house, related to the last, and who hiv been to some extent in com- 
munication with them. It may be, therefore, that the disease was 
conveyed from one household to another by personal communication, 
though the dates of the known occasions of meeting, so far as were 
remembered, did not quite fit in with this view. 

As to antecedent diphtheria in neighbouring districts, I learn ae 
Mr. Linnington Ash, Medical Officer of Health in the Holsworthy 
district, that that district was free from diphtheria in the latter part of 
1887. Under date June 15th, 1 1887, Mr. Ash records that an epidemic 
of sore throat of a suspicious character. had been prevalant for some — 
weeks in Pancrasweek (a village bordering on the Stratton district, and 
about three miles south-east of “Lymsworthy), Many children had had 
it, and the village school closed by reason of non-attendance. The 
cases were numerous, but none were fatal. ‘They partook more of the 
character of simple ulceration of the tonsils, with glandular swelling, — 
than of diphtheria, ‘The disease was decidedly infectious, but the 
medical men who attended some of the eases were unable to declare ii 
to be diphtheritic. ‘There were no cases in which symptoms of paralysis 
or of croup occurred. 

A. similar prevalence of sore throat, ‘xt presenting the appearances of 
diphtheria, but atlacking several ipelnlions of a family together or in 
rapid succession, oecunred also at Kilkhampton at the” time > when 
diphtheria was present there. 

In the Bideford Rural Sanitary District which adjoins the Stratton 
District on the north, diphtheria was somewhat prevalent in the winter 
of 1887-8, but the nearest places in the two districts at which 
diphtheria eceaited were more than vent miles apart, and no connexion 
between the two outbreaks was elicited. 

Subsequent to the above-mentioned cases in Kilkhampton, fresh 
eases continued to occur there up to the end of June; the greater | 
number of cases having occurred in May and June. At the time of my 
visit it was hoped that the outbreak was over, no fresh household had 
been attacked for a month, and there were no patients then remaining 
under treatment. Up to that date there had occurred, so far as known, 
40 cases recognised as diphtheria, in 19 households, with 10 deaths. 
Besides these, some 28 cases of throat affection hare heard of which 
had occurred in the same houses as the diphtheria cases, or in house- 
holds in communication with them, and there was a death certified as 
from “croup” in a household in which a case recognised as diphtheria 
occurred a few days afterwards. 

In the above cases are included some which occurred in the parish of 
Morwenstow, but in outlying houses near the border of the parish of 
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Kailkhampton, and having all their communications—places of worship, 
schools, shopping, &¢.—with the latter village. No case occurred On Diphtheria 18 
outside the village in any household which had not communication with Kilkhampton; ~ 


Kilkhampton, and hence it is probable that the disease was propagated 
chiefly by personal intercourse, though it was not possible in a good 
many instances to detect the exact channel by which the infection had 
been conveyed. School attendance does not seem to have had much to 
do with it, for in 13 out of the 19 households, the first case was not a 


_ chiid attending school. In several instances the case of diphtheria had 


been preceded, in persons associating with the patient, by cases of sore 
throat not recognised as of specific nature. } 

Water supply and milk supply were obtained from a number of 
different sources, and the outlying houses were not connected with one 
another or with the village by means of drainage. | 

Inquiries were made as to diseases among domestic animals, but none 
such were heard of except that at one house where diphtheria had been 
very severe two or three fowls had died, but from what cause, or 
whether at or near the time when diphtheria existed there, could not 
be learnt. 

The preference of diphtheria for rural situations was illustrated in 
the present outbreak. Of the 19 houses invaded by the disease, 11 
were in outlying situations, and in these occurred 29 cases and 10 


deaths, whereas in eight houses invaded in Kilkhampton village there 


occurred only 11 cases and not one death, except the case previously 
referred to which was certified as “ croup.” 

As regards sanitary condition, the outlying houses were, in general, 
in damper situations, and some of them had in front of them yards con- 
taining a quantity of manure, but in other respects they were not, as a 
rule, inferior to those in the village. 

In one family at Burridge, consisting of man, wife, and seven children, 


there occurred eight cases of diphtheria with five deaths, the father of 


the family alone escaping the disease. The house was dilapidated and 
damp, being part of an old farmhouse divided into twe cottages. In 
the other cottage also a fatal case of diphtheria occurred. Personal 
communication between the two households was denied, but the two 
houses were separated only by a board partition with open chinks. In 
the first family one of the children suffered from a second attack some 
weeks after recovery from the former. 

The following are other points of interest :— 

In two cases it was believed locally that the period of incubation was 
as long as 14 days. In one instance, a woman going into Kilkhampton 
from an outlying house left one of her children at the house of her sister 
who had a boy then lying ill of diphtheria. The child was found there 
by Mr. Braund, the Medical Officer of Health. Fourteen days later 
this child was attacked with diphtheria. In the other instance there 
seemed to have been other opportunities of contracting infection subse- 
quent to the one a fortnight before. 

In two households diphtheria seems to have been associated with 


—geurlet fever. The two households were affected about the same time, 


and the children of the two were suspected to have met, In one of 
these households the first case is stated to have begun as diphtheria, 
having a small! white patch on the tonsil with external swelling; in 
about a fortnight a scarlet rash broke out. A second and third case of 
diphtheria followed, both mild and with no rash. ‘These. were followed 
in two other members of the family by attacks of scarlet. fever, without 
diphtheritic membrane, and off one patient the skin was still peeling at 
the time of my visit. 





App. A. No.0. y 


y Dr. Parsons, 








4 App. A, A, No.0, 


te On Diphiliecia at 
i a ee a ee 
oy Dr. Parsons. 











In the other family a servant lad had “ ordinary sore throat,” vite: a 
little redness about the tonsils, but norash. A few days after, a girl of 
11 was taken ill with vomiting, headache, and sore throat; a scarlet 
rash appeared on the third day and was followed by copious peeling, 


but there was also a deposit of diphtheritic membrane on the throat. 


The attack was followed by one of rheumatism. uN younger child had 
a slighter attack. ; 

In not a single case in the present outbreak has gipiithyria been 
followed by paralytic symptoms, whereas the Medical Officer of Health, 
Mr. Braund, informs me that in an epidemic of diphtheria which occurred 
in the district 30 years ago, many of the cases were followed by local 
forms of paralysis. I myself have noticed great differences between 
different. outbreaks of wal aipabbe as regards the fre nilone with which ~ 


_ such sequele occur. 


The Rural Sanitary Authority and their officers appear to have been 
active in using such means as were at hand to prevent the extension of 
the outbreak, but they have no hospital for the isolation of infectious 
cases. Infected houses have been fumigated, cleansed, and lime- 
washed, and articles of clothing washed and disinfected, or in some cases 
burnt. In one household diphtheria recurred after the lapse of some 
months, the house having been carefully purified after the first outbreak, 
but the recurrence may have been due to a re-introduction of infection, 

There are two public elementary schools in Kilkhampton. These 
were closed at the request of the Sanitary Authority from May 4th; 
they re-opened for one or two weeks in June, but diphtheria being still 
prevalent they were closed again until the end of July; at the time of 
my visit they had just re-opened. During the time that the schools 
were open, care was taken to exclude children from households known | 
to be infected with diphtheria, but children from households: affected 
with sore throats in some cases continued to attend. I advised the. 
Medical Officer of Health and the masters of the schools that during 
the prevalence of diphtheria all sore throats among children, especially 
when several members of a family were affected at one time, should be 
regarded with suspicion, and I left with them copies of the office 
memorandum on the concern of schools with the spread of infectious 
diseases. I also suggested that in the event of diphtheria recurring, 
there might be advantage in hiring a cottage as a ‘‘ temporary place for 
** the reception of the sick x (Section 131, Public Health Act): so that 
when diphtheria broke out in a family, the sick person could be at once 
separated from the healthy members. In this way the occurrence of | 
such a calamity as that at Burridge might have been prevented, for 
there, as indeed was commonly the case in Kilkhampton, the invaded 
cottage afforded no facilities for such separation. | 
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No. 11. 


Report on an Epremic of DieatHeriA in the URBAN SANITARY 
District of Mripsomer Norton, SOMERSETSHIRE; by Dr. BLAXALL. 


_ Tue Board, having received information from Dr. Waugh, Medical 
_ Officer of Health, of the outbreak of diphtheria in the Urban Sanitary 
District of Midsomer Norton, instructed me to make inquiry into the 
particulars connected with the outbreak. 

‘I visited Midsomer Norton on the 24th of May, and learned from 
Dr. Waugh and Dr. Blacker that the first recognised case of “ Diph- 
theria”’ was one that came under Dr. Blacker’s care on the 30th of 


April, and proved fatal on the 2nd of May; that a second case followed 


in the same house about the 4th of May, and also proved fatal; and 
that from the beginning of May to the date of my visit (24th May) 15 
fresh houses had been invaded with 16 cases, four of which had proved 
fatal, making in all 16 families attacked, and a total of 18 cases, with 
six deaths. The bulk of the cases occurred in children attending the 
“ Chapel School,” and Dr: Waugh, recognising the school as the channel 
disseminating the disease, had judiciously advised the closing of all 
schools. Dr. Waugh had not met with any special. prevalence of sore- 
throat. or mumps, but Dr.. Blacker had observed a good deal of sore- 
throat, ulcerative in character and specially offensive, prevalent «uring 
the winter months. Further, “ Diphtheria,” as will be presently shown, 
had prevailed extensively from the previous August to February at 
-Timsbury, a somewhat large village some 3 miles to the north, and also 
in February and March at Dunkerton, a village some 4 miles to the 
north-east of Midsomer Norton. 

At this stage of my inquiry, it became necessary to leave Midsomer 
Norton for other office engagements; and before leaving I was at 
pains to urge the adoption of means for detecting all cases of diphtheria 
at their earliest stages, and for procuring the efficient isolation of such 
cases and disinfection of their belongings. But on my return, on June 
8th, I found that the Sanitary Authority had not seen their way to 
providing for themselves the desired means of isolation. 

-.. J now proceed to such account of the circumstances of this urban 
district, and of the prevalence of diphtheria there, as 1 was able to 
obtain. after a somewhat more lengthened investigation. 

Midsomer Norton is a large parish situated on the eastern side of the 
Mendip Hills, and covering an area of 3,922 acres. The population 
amounts to about 4,420 persons, of whom more than half reside in the 
village of Midsomer Norton, the remainder in the hamlets of Wilton, 
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Clandown, Radford, Downside, and Clapton. The population is mainly 


employed in neighbouring coalmines ; and not a few of the men travel 
some miles daily to and from the various pits. Geologically the district’ 


comprises dolomitic conglomerate, new red marl, lower lias clay and 
limestone, and inferior oolite. 

The village of Midsomer Norton, with which this report is mainly 
concerned, stands on the new red marl, in a valley, having a wide brook, 
the “ Somer,” running down the side of the main street. The water 
supply is derived chiefly from springs at Chilcompton, the water being 
brought down by gravitation and pretty generally distributed throughout 
the ‘village. I met, however, with instances where families were 
dependent upon wells for their ‘drinking water, or upon springs which, 
in the hot season, were liable to run dry; as, for example, at Clay 
Batch, where the occupants of seven dwellings are put to great straits 
in the summer to get water for their daily use. Some of the wells are 
evidently exposed to dangerous pollution, as at Rackfarnal Villas, where 
the water is derived from a well sunk about 12 feet or so from a privy 
cesspit ; and again at Gunning’s Houses, where a butt-ended stop drain 
runs close to the well. Eacrement removal and disposal are mainly 
effected by sewers, but the drains of closets are habitually unprovided 
with means for flushing, except by hand labour, and this is not 
infrequently neglected, with the customary result of blocking the drains 


with decomposing excrement. Further, bad examples of cesspit privies 


came under notice in the village and elsewhere. The system of sewers 
consists of brick culverts and glazed pipes. ‘These latter are laid with 
clay joints, and the Surveyor tells me the Authority are now experien- 
cing trouble from the sewers opening at the joints and taking in subsoil 


water. The sewage is disposed of by filtration, and the effluent water 
- discharged into the brook, which then continues its course to Radstock, 
where the Radstock Authority complain that its polluted condition 


causes considerable nuisance. ‘To remedy this evil the Midsomer 
Norton Authority applied to the Board for powers to borrow money to 
carry out projected improvements, and the Board have held inquiry on 


_ the subject. The ventilation of the sewers is very inefficient; when 


first laid down, street ventilators were provided, but these have been 
done away with, and 2-inch shafts substituted, and of these only seven 
have been provided for some two miles of sewers. Memoval of house 


refuse is left to the householders to carry out, and is not infrequently 


neglected, as evidenced by the accumulations met with at various places 
in the course of my inquiry. ‘The Authority have adopted the model 
byelaws for the regulation of slaughter-houses, but certain of the more 
important provisions are not enforced; for example, no one of the three 
slaughter-houses is provided with closed vessels for the removal of blood 
and offal as required by the byelaws, and it was admitted that all the 
blood from one of the slaughter-houses passed into the sewers. Near 
another | saw animal refuse collected in a manner to befoul the brook, 
and during my inquiry I received repeated information of the brook 
being at times polluted by these means. 

Diphtheria and Sorethroat.—\l received from Dr. anal and. Dr.’ 
Blacksr information of 27 families that had suffered from diphtheria or 
from suspicious sorethroat, resulting in all in 40 cases and 6 deaths. 
Multiple cases, from two £0 four, had occurred in nine of the families. 

The first recognised cases of diphtheria, referred to at the commence- _ 
ment; of this report, occurred in two sisters who attended the Chapel — 
School up to 27th of April, on which day one of them was taken ill, 
Dr. Blacker was sent for on the 30th, when he found her suffering from 
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_ diphtheria, and she died on the 2nd of May. Her sister was attacked “PP. 4, Nou 
on or about 4th May and died on the 10th. ‘These two cases were On Diphtheria He 
quickly followed by others among the Chapel School-going children, Norton Bee a 

three cases ending fatally on the 11th, 12th, and 13th of May respectively, Blaxall, © 
causing alarm in the village, and as the sufferers were all school-going 
children, the schools weve, under the advice of Dr. Waugh, closed after 

Friday, May 11th. ! 

I extended my inquiries beyond the 27 infected families to some 100 
or more other families for the sake of understanding what circumstance 
or condition might have been specially operative on the infected house- 
holds in contradistinction to those that escaped the disease. 

_ Of the 27 infected families 15 resided in the village of Midsomer 
Norten, but their dwellings were often widely apart; the remaining 
12 families were scattered about the district. 

In 14 out of the 15 families that were first attacked, the disease 
commenced in the person of a child attending school, in 13 instances 
attending thé Chapel School, in one instance attending the Church | ia 

‘School at Midsomer Norton. Ih the fifteenth family the disease ee 
occurred in the person of a man living at Clapton, who was attacked on me 

_ May 8rd, and of whom mention will presently be made. For a while 
the disease was confined to these 15 families, but later it extended te 
other 12 families, as to which in no case did the first sufferer attend any 

school. : , 

Inquiry went to show that diphtheria, though not recognised as such 

at the time, was undoubtedly present among the Chapel School children 
prior to the occurrence of the above-mentioned case of the 27th April ; 
and cases of suspicious sorethroat of the same earlier date were also 
heard of. The following are particulars of such illness in various Coe 
households :— | 


A. L., aged 5, was in attendance at the Chapel School up to April 13th, 
when she complained of sorethroat, and her mother kept her at home till 
April 30th. She did not have a medical attendant, but her mother 
_ describes her attack to me as showing burning heat, with great discharge 
, from her nose and swelling of the glands of the neck. I saw the child 
myself on the 8th of June, two months after the date of attack, when I 
found her suffering from a paralysis, affecting voice and deglutition, 
characteristic of that which follows diphtheria. No other case occurred 
in this family. It consists of father, mother, and four other children, 
_. three of whom continued to go to the Chapel School during their sister’s 
illness. A. L. returned to school on April 30th, and it is noteworthy that 
- during the following five or six days six fresh cases of diphtheria occurred ; 
_ in the school, four of them in the infant class, to which this little girl Wee 
_ <A. Lh. belonged. . | ie 

S. M., aged 8, was attacked with sorethroat of a suspicious character ae 
on the 18th of April, and her mother kept her at home till the 30th April ; (ae 
her sister, M. M. aged 5, continued to attend school, and was attacked : 
with diphtheria on May 3rd. Whether the origin of this case was by eines: 
infection from §. M., or by infection contracted at school, is not clear ; i oe 
- seeing that this child was one of the four .cases above-mentioned as | % 

- occurring in the infant class to which A. L. returned on the 30th April. 

I saw the child M. M. on the 24th of May, and again on the 18th of June, 

- when she was a pitiable object from diphtheritic paralysis, head bowed 
down, voice so much affected as to be scarcely intelligible, hands 
tremulous, and gait very tottering. Prior to §. M.’s attack of sorethroat 
on the 18th of April, her married brother and his wife, hving in another 

part of the village, had both suffered from sorethroats to which the man 

was subject. | 

_ T.G., aged 8, was absent from the Chapel School from the 9th to the 

17th of April, and his sister from the 17th to the 29th of April, both 

suffering from sorethroat. 
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A. H., aged 8, was absent from the 30th of March to the 8th of April, — 
suffering from an illness that was said to be ‘‘ like Mumps.” At the 
same time his sister, aged 33, was very ill with vomiting, headache, and 
slight sorethroat. 7 


{ 


. Here; then, we have sorethroat of a suspicious character present in 
the Chapel School prior to the first recognised case of diphtheria on the 
27th of April; a child recovering from diphtheria, returning to school 
on the 380th of April whilst in an infective condition, and during her 


illness. three of the infected family continuing to attend school so that 


ample opportunities were afforded .for inter-communication between 
infected and healthy both at the school and going to and from school, 
before. the time came when the prevalence of diphtheria forced itself 
into notice. With regard to the 13 invaded families in which ‘the 
primary attacks were not in the persons of school-going children, in three 
such primary attacks communication with previously infected families 
was. clearly made out, but in the remaining 10 families such com- 
munication could not be. established. Six out of the 10 first. sufferers 
in these families were adults. 


The man at Clapton, the earliest sufferer in any family whose children — 
were not attending school, may have been exposed to chance infection 
during a journey four days before his attack, butno, diphtheria is known 
of at the village in Dorsetshire to which he travelled. In one of these 
later invasions, the first member of the family to suffer was a man who 
had been away from home shortly before; and the third was in an 
acquaintance of his who had a child at the Chapel School, but who became 
ill-before his child was attacked. 


Beyond such intercommunications of the infected and healthy as are 
recorded above, I have been unable, in spite of careful investigation into — 
the circumstances and conditions under which the people lived, to obtain 
any clue as to the manner of dissemination of the disease. Certain of the 
sufferers had ‘previously to their attacks been subject to sorethroat, but 
this was by no means general. There was no community of milk, | 
water, or other food supply amongst the infected. Animals, fowls, or 
other birds cannot be supposed to have played any part in the origin or 
spread of the disease, for as a rule, none were kept, and at places where 


‘they. were kept there was no evidence of their having been unhealthy. 


Neither, so far as I could learn, had there been any previous disease | 
amongst cattle in the neighbourhood. : Oe 

As already observed, the disease was at first almost entirely confined 
to Chapel School children; and this circumstance might lead to a 
suspicion that the school had been concerned in the origin, as well as in 
the spread of the disease. ‘The drainage of the school was not satis- 
factory, nor indeed were the closets, but these conditions at the school 
were indistinguishable from those observed throughout the village. 
Running near the school was an offensive open drain conveying water 
from the gasworks, but again, the nuisance arising from this source was 
common to the Chapel School and to many dwellings not invaded by 
diphtheria. Further, if the school had been inculpated in the original 
production of the disease, we should in all probability have witnessed a 
larger and more simultaneous outbreak amongst the school children. 

But there were 342 children attending the Chapel School, and so far 
as could be learned, the attacks were of one child only on 13th April, 
a second child on the 27th of April, and an outbreak of not more than | 
some six cases shortly after the return to school of one of the infected — 
children’ on the 80th of April. So that’ I do not find the sanitary 
defects of the school to be responsible for the disease, otherwise than 
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as close schoolrooms may have been adapted to facilitate personal App. A.No1l. 


infection. 


The parents of some of the infected children complained loudly of the im Midsomer 


nuisances to which they were exposed from the polluted state of the Busi ee 


brook Somer, also of blockage of closet drains and accumulations of 
refuse near their dwellings, and they were inclined to ascribe their 
children’s illness to these conditions. But while these several evils 
formed just ground of complaint urgently demanding amendment, the 
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occurrence of diphtheria cannot be connected with them as effect to | 


cause ; seeing that the sick persons were only a few out of a large 
number of children and adults exposed to the same influences. 

With regard to the origin of diphtheria in the important case of the 
child A. L., she lived at Rackfarnal Villas, where the water supply, as 
before stated, was exposed to pollution, but inasmuch as this was the 
only case that occurred amongst 15 children and adults deriving their 
drinking water from the same supply, the origin of the case cannot be 
ascribed to drinking this water. And this child in her turn had 
previously been in relations with sore-throats, in the persons of her 
schooltellows. 

‘The existence of the cases of suspicious sorethroat at the Chapel 
‘school has been traced back to March last, and though it is true that 
their relation to the diphtheria which forms the subject of this report 
cannot be established ; yet the pre-existence of these cases at the school 
and elsewhere in the neighbourhood cannot be left out of account. The 
Registrar-General’s returns of mortality for the previous half-year show 
five deaths from diphtheria in the Clutton Registration district, four of 
them in the Clutton sub-district, and one in the Midsomer Norton sub- 
district. Mr. Crang, Medical Practitioner of Timsbury, in the Clutton 
sub-district, informs me that diphtheria prevailed in his practice from 
September 1887 to February 1888; that he had some 50 cases or more 
at Timsbury, and several cases at Camerton, Carnicot, Lumley, Radtord, 
and Farnborough, but, he added, the disease was of a mild type. 

Dr. Wilson, Medical Officer of Health for the Clutton Rural Sanitary 


District, says diphtheria and suspicious sorethroat commenced in 


Timsbury in August 1887, became very prevalent in the winter months, 


~ and continued till February, when the last death from diphtheria was 


registered there. Mr. Harper, Medical Officer of Health of the Bath 
Rural Sanitary District, reports a severe epidemic of diphtheria in the 


_ parish of Dunkerton, from February to March 1888, and upon good 


gerounds he ascribes the origin to an introduction from Timsbury. 
Upon the Dunkerton epidemic, followed the epidemic at Midsomer 
Norton. ‘Thus it wouid appear that there has been an epidemic 
prevalence of diphtheria for some eight or nine months over a somewhat 
wide area, embracing villages and hamlets in various adjoining parishes. 
This prevalence suggests no. geological influence, as the formations are 
very varied ; nor does it suggest any aérial distribution, since certain of 


the places are separated from each other by high hills. 


In short, the history would appear to be this:—Diphtheria first 
showing itself as an epidemic at Timsbury, is traceable from thence to 


place after place until it arrived at Midsomer Norton. There, it is true, 


communication with entecedent cases of diphtheria cannot be established, 
but it is reasonable to infer that, unless the disease were carried directly 
through the atmosphere over considerable distances and across high 
hills, it spread by unrecognised intercommunication with infected 
persons. That it could have thus spread without the knowledge of the 
persons concerned is seen to be probable enough when we note the 
nondescript sorethroats and “ Mumps” that prevailed at certain periods, 
57696, G 
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aa behieh may well have layed a part i in Hie spread ¢ ue due disea e 
eee bea question whether these cases of sorethroat afford examples: of) 

_ progressive development. of sorethroat into. diphtheria which has ae 
; spoken of by certain authorities. Tisee, | however, no evidence in favour — 
_ of this hypothesis, observing that cases of. sorethroat, , however trivial, — 
are shown to be already. of. diphtheritic. nature, if they are followed by “ 


the characteristic paralysis of the eign 
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REPORT on a PREVALENCE of DIPHTHERIA in the CAMELFORD Rimes App. A. No. 12. | 

4 Sanitary District; by Dr. BaLnarp. | On Diphtheria _ a 


in RSD hee tre 
THERE were two bases for iltis inquiry :—one the record in the ® Dr. Ballard, 


; Registrar-General’s Returns for the second quarter of 1888 of four ks 
deaths from diphtheria in the Camelford sub-district of the Camelford ae eae 
Registration District; the other the annual report for 1587 of Mr. pee ee 

_ Pearce, the Medical Officer of Health for this portion of the Camelford oe eae 
Rural District, in which were tabulated 14. deaths from “ croup *’ with- CC 
out mention of diphtheria. Suspicion thus arose that these 14 deaths 
from so-called “croup” had been deaths from diphtheria, and that this 
disease had been prevailing in the district much more extensively and 
for a much longer period of time than the above official documents 
indicated. Accordingly | was directed to inquire whether this “ croup” 
had been diphtheria, and, if so, what steps the Medical Officer of Health 
had advised the Local Authority to take for arresting its spread and 
preventing its recurrence, and what had been the action of the Local 
Authority thereupon. Concurrently I was to ascertain what I could as 
to the circumstances or conditions under which the diphtheria (if the 
malady in question had been diphtheria) had originated and spread. Mee. 
The first of the above questions was quickly set at rest. On applying 

to Mr. Pearce, the Medical Officer of Health of the Camelford division 





B of the Rural Sanitary District, I was brought into communication with res Te th 
his partner, Dr. Jerome who, having attended most of the cases, had Re a 
generally certified the cause of death; he at once told me that he made res ae 


no distinction between “ croup ” and “ diphtheria,” and that heregarded ye. 
_ these terms as synonymous. Mr. Pearce too had similarly used the : 
terms indifferently, and thus it had come about that up to the date of my ir 
inquiry almost ali the current fatal perp aeaas in the district had | | Be 
_ knowingly been registered as “croup.” The suspicion therefore that Bes 
diphtheria had been prevailing for a long time in the sub-district of 
Camelford, much longer than was apparent from the official reports, 
~ become fully confirmed. [The present report will accordingly use the 
_. word “diphtheria ” as inclusive of “ croup.” | Side 
The next point for determination was the length of time during “Te 
1 which this disease had prevailed in the district, and with this object I a eee 
“! made examination of the death registers in the Camelford sub-district, ‘ 
searching them back to 1884. The subjoined tables A. 1 and A. 2 | 
_ exhibit numerically and in rates per 10,000 of population the progress : 
of fatal diphtheria in the sub-district, and in each of its contained ye 
_ parishes, quarter by quarter during the 43 years, 1st January 1884 to 
30th June 1888. And in table ok, sapended to this report will be 
- found other facts, extracted by me from the registers, set out in some | 
detail. ay, 
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Here then there was occurring for a period of over four years fatal 
case after fatal case of what was known by the Medical Officer of Health 


to be diphtheria ; cases at first met with only in the latter part of each 
year, subsequently in the first quarter also, and from the middle of 1886 
to the middle of 1888 becoming not only more and more numerous, but 





occurring every quarter without exception up to the time of my inquiry. © 


On the whole there had by that date occurred 46 fatal cases, of which 


all but three had been under the professional care of the Medical Officer 


of Health or of his partner. | | 
The fatal cases of 1884 occurred with a single exception in Church 


Town, St. Teath (the village of St. Teath). In 1885 all but one | 


occurred in another part of the same parish, namely, in or about 
Delabole, in the neighbourhood of the celebrated slate quarries. Med- 
rose, Pengelly, Rockhead, &c., are different parts of Delabole, which is 
altogether the most populous part of St. Teath parish, and has a church 
and board school of its own. In 1886 of the six deaths in St. Teath 
parish all but one occurred at Delabole; the single death in Lantiglos 
parish occurred in the town of Camelford. In 1887 of the eight deaths 
in St. Teath parish six again were at Delabole, one only at St. Teath 
village, and one in another part of the parish. But in the same year 
eight fatal cases occurred in Lantiglos parish, of which three were in 


great distance from Delabole quarries. In 1888, of the six fatal cases in 
St. Teath parish, five were again at Delabole. From the middle of 1885 
then up to the middle of 1888 the disease prevailed fatally chiefly at 
Delabole and in its neighbourhood. _ NS 


I found it quite impossible to discover what amount of diphtheritic 


- disease these 46 fatal cases represented, but it most probably was very 


large. Whatever the amount was, so far as the cases received medical 
care at all, that care must, in all but. a few exceptional instances, 


have been bestowed by Mr. Pearce and his partner, since they are the 
only medical practitioners resident in the sub-district. No record how- | 


ever had been kept of the cases attended by the firm, the reason assigned 


- being that it had “a large contract practice.’ Mr. Pearce added that 
“there were many cases which had no medical attendance whatever.” 


It is obvious that under such circumstances any attempt on my part to 
define precisely the mode of introduction of the disease into the places 


attacked and the way in which it spread would have been futile. No 
_ Cases were in progress at. the time of my visit, and hence the utmost 


I could do was to note the sanitary conditions generally present in this 


district, especially the conditions at Delabole and St. Teath village and at. 
some of the individual houses where cases fatal or non-fatal had occurred. 


The general outcome of inspection to this end was as follows :— 
1. One unwholesome condition is observable almost universally, 


namely, dampness of the walls of dwelling-houses, and especially — 
of workmen’s and labourers’ cottages. This is due to two 


causes : one of these is absence of spouting at the eaves, and the 


other is the fact that the dwellings are generally constructed of — 


irregular shaped slabby pieces of slate rock, the refuse of the 


the town of Camelford and three in a place called Trewalder, at no — 


quarries, laid often in such a way that rain beating on the wall 


outside tends to run downwards towards the inside of the 
dwelling; further the mortar used having been made with sea 
sand is consequently absorbent and retentive of water. Hence it 
is not only the basements of houses which are apt to be damp, but 


the bedrooms also, Delabole stands high, rain is abundant and : 


wind often violent in the winter, so that walls thus constructe 
readily get soaked through and dry but tardily. | i, 


‘ \ 
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2. Setting aside the town of Camelford, which it appears has been 

| pipe drained, there is observable generally in the district an 
absence of systematic and efficient drainage. What drainage has 
been attempted at Delabole and St. Teath village has been of a 
scrappy character, and often has consisted in the construction in 
the main roads of square flat bottomed superficial drains of slate. 
As to domestic premises, private drainage has been universally 
ov almost universally neglected. Generally in Delabole and 
St. Teath the condition of the private drainage is about as bad and 
unsatisfactory as drainage can be. What supervision is exercised 
over drainage work is exercised by the Inspector of Nuisances. 

3. “ Nuisances” as defined by the 91st section of the Public Health 
Act receive but scant attention as respects removal or abate- 
ment, and it may fairly be said none at all with a view to 
prevention. Certainly no effort is made to search them out, 
some most obvious and glaring ones having been persistently 

overlooked. Hence nuisances abound. I scarcely see how it 
can be otherwise, since, as I understand, the one man who is 
Inspector of Nuisances for the whole district of 51,866 acres is 
_ Surveyor of Roads for the entire district also. 

4, Many cottages are without any privy accommodation. In these 
instances the common practice is to empty excrement out of 
domestic vessels upon a midden heap, sometimes close to the 
house, raking some ashes over it to obscure its offensiveness. 
This occurs not in the case of isolated cottages only but even in 
such villages as Delabole and St. Teath. 

5. The water supplies in many instances are liable to dangerous 
pollution. Dr. Jerome, who accompanied me in my inspection 
of the sub-district, pointed out several wells supplying dwellings, 
both isolated and situated in the villages and hamlets, which 
had been sunk in a porous soil within a few feet of undrained 

| stables, cowsheds, or the like. He considered some outbreaks 
of diphtheria in houses so supplied with water to have been due 

___to the drinking of water of such wells. | 

6. One redeeming feature of the district must however be mentioned. 
I allude to the remarkable cleanliness which I observed in the 
interior of the dwellings of the labouring class. Persons of this 
class evidently aim habitually at cleanliness and neatness of 


¥ 


3. themselves and their children, as well as at domestic cleanliness 
‘ and neatness. Both are examplary. However damp the slate 
floor might be, and however damp the walls might be, all was 


usually clean within, and the women and children clean and 
neat also. Such people deserve the aid of their Sanitary 
Authority in maintaining cleanly surroundings for their houses. 


The Medieal Officer of Health of this Division of the Camelford 

- Rural Sanitary District, Mr. Pearce, keeps a report book which is laid 
_ before the Sanitary Authority at their meetings. He is required to 
enter in it all such matters as concern the sanitary condition of his 
_ district, with such recommendations for improvement and for the 
prevention and arrest of disease as appear to him to be requisite. I 
submit, herewith for the Board’s information all the references to 
_ diphtheria or to croup that [I can find in this report book from the 
beginning of 1884 to the time of my inspection.* Looking to an 
entry dated January 20th, 1888, it appears that the Medical Officer of 
Health had been for years aware that a form of disease new to the 
neighbourhood, and of a fatal character. was prevailing largely and 
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spreading extensively. Nevertheless I do not find evidence that. he 
made any serious attempt to seek out the causes of its sustained 
prevalence ; indeed the disease would appear to have been left pretty 
much to go its own way. On inquiry of the Inspector of Nuisances 
whether anything had been done in the way of disinfection of dwellings 
or articles of clothing, he informed me that, neither in respect of this 
disease nor in respect of any other disease, had he ever since he had 
been in office (four years) been directed either to make or to superintend 
any. Isolation was of course out of the question, since the Sanitary 
Authority have not provided a hospital for the purpose. In a word, 


_ there seems to have been a general contentment with things as they 


were. Forall this it is difficult to blame the Sanitary Authority, whom it 


was the plain duty of the Medical Officer of Health to inform and advise. 


_. There have during the past few years been a smaller number of fatal 
eases of diphtheria in the other, the Boscastle Division of the Rural 
Sanitary District, the Medical Officer of Health for which is Mr. Wade. 
Table B. on next page gives a list of these other fatal cases. 


In company with Mr. Wade, I visited each of the places where the 


deaths recorded in this table occurred. All of them are situated in the 


most elevated parts of the district, which are very scantily populated. 
The two most populous villages or small towns in the Division, Boscastle 
and Trevena, escaped with the exception of two cases, which recovered, 
at a part of Boscastle named Forrabury. 

“Cairo” is an isolated farmhouse of the better class. The first child 
attacked here went to a private school at Marsh Gate where some of the 
inmates are believed to have had at the time diphtheria, or certainly 
some throat affection. The dwelling-house at Cairo is damp from the 
foundation.’ The farm premises are without any proper drainage, and | 
the farmyard close to the dwelling is consequently filthy from sewage 
running over its unpaved surface to some ditches at the rear. At the 


time of the illness there were close to the well from which water for all 


domestic uses was drawn, a stable and piggeries which have since been 
removed. Nothing further appears to have been done, either in the way 
of isolation of the sick or for improvement of the premises. Mr. Wade 
tells me that there had been diphtheria in this house 25 years before. 
“‘Trela” is also an isolated farmhouse of the better class. ‘The child 
who died here did not go to school, but others of the family, who are 
said to have remained perfectly well, did go to school at Camelford. 
The day after the child’s death an aunt aged 26 years residing in the 
house was similarly attacked but recovered. None of the animals on 
the farm were sick. The houseis dry, both as to floor and walls. 
The drainage outside in the adjacent farmyard is as bad as at Cairo, 
and a piggery stands at an inconsiderable distance from the house. 
About 50 yards off is a most filthy ditch, into which the sewage of 
the domestic premises finds its way, and where it stagnates. The 
pump-well used for all domestic purposes is in a washhouse within the 
dwelling, and the slate paving about it is bad and dilapidated. Nothing 


_ appears to have been attempted here in the way of improvement. 


“Beslow” is a pair of labourers’ cottages, one of which was unoc- 
cupied and in disrepair, situated at a considerable elevation near the 
village of ‘l'rebarwith, where Mr. Wade states no cases have occurred. 
Three children had diphtheria in the house ; only one recovered. The 
eldest of them, who was the first attacked, attended the Delabole Bourd 
School, but had not been at school for a fortnight before being taken. 
ill. Other children from the village of Trebarwith attended the same 
school but escaped illness. ‘The house is dry, both as regards its slate 
floor and walls, but the small yard in front of it is very wet in the 
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considerable patch of boggy land, since well filled in with slate rubbish. 
The water supply is from a roadside shallow dip-well fairly elevated above 
the road. The interior of the house is clean and neat. 

_ “Helsett” consists of a block of three cottages situated rather in a 
hollow, and so grouped together as that no one of them has through 
ventilation. A single case of diphtheria occurred in one of these 
cottages now untenanted. Mr. Wade says that a death from scarlatina 
occurred in one of the other cottages two months subsequently. ‘The 
adjacent yard is very ill drained and dirty, and the sewage of all three 


_ Arp. A. No. 12, winter “from springs.” And close by, within a few yards, there was a — 


dwellings runs into a filthy ditch in an adjoining enclosure. ‘The well _ 


is situated in the yard close against the wall of one of the cottages. The. 


occupants of the cottages say that they use its water for drinking in | 


the winter ; but in the summer not until it has been boiled, as “it is” 


not good.” Nothing appears to have been done for the improvement 
of these premises. tet | 

Mr. Wade is required to keepa report book, but it contained no entry 
since June 1884. But he tells me that he has since that date reported 
verbally to the Sanitary Authority. On looking through the minute 
book of the Sanitary Authority I find one entry only about diphtheria, 


and that under the date September 4th, 1885, viz. :—‘“ Dr. Wade | 


“ reported five cases of diphtheria, and three deaths at Cairo, and two 


‘‘ cases at Forrabury, and one in Minster.” 

So far as sanitary administration is concerned, there would appear 
little to choose between the Boscastle and the Camelford divisions of 
the Camelford Rural Sanitary District. 


The Board have recently had a report from Dr. Parsons on a preva- 
lence of diphtheria in the Stratton Rural Sanitary District, which adjoins 
the Camelford Rural Sanitary District on the north.* While myself 


engaged later on vaccination inspection in the Bodmin Union, which | 


adjoins the Camelford Union on the south, I took the opportunity of 
inquiring as to any recent prevalence of the disease in that district, I 
first inquired of Dr. Cole, District Medical Officer and Public Vaccinator 
for that part of Bodmin immediately adjacent to the Camelford sub- 
district, and he obligingly furnished me with a list of some of the cases 


_ which he himself had attended. It is clear from this list, that during 


the time that diphtheria was prevailing in St. Teath and other parishes 


of the Camelford sub-district, it was also prevalent in neighbouring - | 


parishes of the Bodmin (northern part) District, especially during 1887— 
1888, viz.,in St. Kew and in St. Mabyn parishes. When I was in 
Bodmin town, I inquired also of Mr. T. Mudge, the Medical Officer of 


Health of the Bodmin Rural Sanitary District, and he was good enough to — 


furnish me with a list of fatal cases of diphtheria that had occurred in his 
district from the commencement of 1885, and also with extracts from 


his report book relating to this disease from the same date. These. 


documents I forward for the Board’s information. The Medical Officer _ 


of Health of the Bodmin Urban Sanitary District, informed me that 
during the whole period that town had been free from diphtheria ; the | 


disease having been limited to the less densely populated parts of the 
Union. | 
One inference that may be drawn from Dr. Parsons’s report and 


these documents taken together is, that diphtheria has been unusually 


prevalent over the north-eastern borders of Cornwall ever since 1885 





* Reprinted as Appendix A. No. 10 of present volume, 
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SaniraRy District; by Mr. JoHN SPEAR, 
Part I.—DreHtTHerRiA PREVALENCE. 


In February 1886 Dr. Gresswell made inquiry on behalf of the Board 
into a high mortality from diphtheria in Aylesbury. An epidemic 
prevalence of the, disease had lasted from the middle of the previous 
October, and at the time of his visit was still continuing. ‘The schools 
of the town had, it appeared, been largely concerned in the spread, if 
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not in the development, of diphtheria. Out of 37 household invasions _ 


recognised since the commencement of the outbreak, the first. sufferer 


__ had in 30 cases been attending one or other of three public elementary 


schools within two days of falling ill; and, further, ulcerative sore- 


_ throat, to which Dr. Gresswell was disposed to attribute a part in the 


elaboration of diphtheria, had prevailed amongst the. children attending 


one of these schools before the latter disease was recognised. 

Information contained in Dr. Gresswell’s report regarding the recent 
annual mortality from diphtheria is brought up to date in the table 
below. 


Taste I.—Dearus rrom Dipurarria in AYLESBURY. 





\ Four 
Years - | 1880. 1881. | 1882. 1883. 1884. 1885. 1886. 1887. | Months, 
1888. 


Deaths is 0 v] 5 1 0 15 16 27 5 











Notr.—One of the five ‘deaths in 1888 was registered as due to scarlatina, but was 
afterwards recognised as from diphtheria. bie 


In addition to the above, two deaths were registered as due to 
‘‘eroup” in 1887, and one in March 1888 (these all occurring in 
neighbouring houses). In 1887 the death of an infant, in a house in 
which diphtheria prevailed, was registered from “convulsions.” In 
1887_88 the deaths of two infants from ‘‘ bronchitis ” were registered 
in families in which diphtheria made its appearance within six days 


Recent mors 


tality from 


Diphtheria, 


\ 


and within two days respectively ; in June 1887 the death of a child, 


aged 14, was registered as from “ measles, ulceration of fauces, 
laryngitis,” from a family in which a death from diphtheria had 
eccurred:seven days before; and in March 1888 one from ‘‘ acute 
laryngitis”? in a family that had suffered from diphtheria in the 
previous December. 


It will be seen that the average annual death rate from diphtheria in 
the five years 1880-84 was equal to +17 per 1,000 of the estimated 
population of 8,000, or slightly higher than the average diphtheria rate 
of England and Wales ; but in the three years and four months follow- 

5 ° 
ing, the annual average was 2°2 per 1,000 of the then estimated 
population, or 13 times the previous rate, and in 1887 it was as: high as 
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My own inquiry then has been concerned with a long standing 


On Diphtheriain and increasing prevalence of the disease. 


Aylesbury ; by 
Mr, Spear. 


eae 
Prevalence of 
_ . “Sore-throat.” 











affirmed as regards recognised diphtheria. 
and hidden cases maintaining a continuous chain of infection, it is. 


This prevalence has not, however, been continuous, and the seasonal 
incidence of the disease has been marked. ‘The epidemic of 1885-86, 
the first part of which was reported upon by Dr. Gresswell, commenced 
in October and lasted until the end of the following March, after which 
the disease extended but slowly until June. From the 15th of July 
until the following April (1887) no death from diphtheria was regis- 
tered, and so far as I can ascertain non-fatal cases occurred in only three 
widely separated houses.* ‘The fact of this intermission may at least be 
As tothe possibility of mild 


certainly true that ‘simple sore-throat ” had prevailed throughout the 
winter of 1886-87 ; catarrhal rhinitis, likewise, with some offensive 
discharge, has been spoken of to me as common during this period. 
But as to the diphtheritic nature of the catarrhal affections that were 
thus interposed, the absence throughout a long series of eases of the 
distinctive appearances of diphtheria, the freedom from fatality and from 
characteristic sequele, must be allowed weight. On the other hand. 
when diphtheria prevalence was again established, although that of 
“simple sore-throat”’ had been diminished, several cases of illness — 
occurred not distinguishable, it is said, from the apparently simple 
affection, except for characteristic sequele; and here and there 
unequivocal cases of diphtheria were associated, apparently causally, 
with attacks that from a clinical standpoint alone would be considered 
non-specific. The possibility, suggested by Dr. Thorne, of potential 
and gradually developing specificity attaching to an apparently benign 
disease has likewise to be considered ; and as to this the importance of 
negative testimony, such as that above referred to, deducible from long 
continued abcence of fatality, &c., is certainly discounted on finding 
that, as regards unequivocal diphtheria, virulence is a quality subject to — 
seasonal variation. In the epidemic of 1887-88 in Aylesbury, the 

maximum fatality was observed only after a prevalence of some months 

of the recognised disease. From April to the 20th of November 

(nearly eight months) 86 cases and 10 deaths occurred; then, during 
the next eight days there were 10 deaths, all amongst recent cases. 

From the 20th November to the end of the year there were 45 cases 

and J7 fatalities. : ; 


The medical gentlemen of Aylesbury favoured me with clinical 
accounts of the sore-throat spoken of as prevalent. In recognisable 
features the affection does not appear to differ from that of an. 
erythematous or follicular tonsillitis. The small white or yellowish 

~ specks on the swollen and hypereemic mucous membrane of one or 
both tonsils, common to that affection, never, it is said, assumed the 
appearance of the thick continuous membrane of developed diph- 
theria, and disappeared after one or two days’ duration; slight 
follicular erosions of the tonsils were frequently seen. The lymphatic 
glands were often enlarged and tender; and for a day or two 
constitutional disturbance was present. Albuminuria, in the few 
cases in which it was looked for, was never observed. General 





* Of these solitary outbreaks, one of which occurred in August and two in 
October, I couid obtain no satisfactory explanation. In one case, however, the 
disease had prevailed in the same house 10 months before; in another, the first 
sufferer had, it was stated, passed through an attack 18 months previously while 
living elsewhere. In two of the three houses the disease again made its appearance 


during the progress of the 1887-88 epidemic. 
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debility of some duration frequently followed these .attacks, but App. A,No.13. 
distinct paralyses were absent. Children and young adults were Reena 8 
_ attacked in largest proportion, and occasionally, it is said, several ereeentl i en ie 
members of a family suffered simultaneously, or more often in rapid Mr.Spear, ~~ 
succession. Dr. Hagles, who tells me he has seen perhaps 200 of these Cs 
cases, speaks of them as generally multiple, and is convinced of their ee 
infectiousness.. Dr. Hilliard likewise holds this view. | 


Dr. Gresswell reported the first case of the epidemic of 1885-86 to 
have occurred in October in the person of a child (Flory R.), living in | 
Church Row, St. Mary’s Square. No evidence of recent exposure to 
infection was discovered, but it was noted that a servant maid had in 
the month of February previous returned to her home in the same row Recognised 
after an attack of diphtheria; that the girl suffered from a “relapse,” $ipnihea: one 
so as to be invalided until June, and that cases of sore-throat occurred of 1885-86, = 
in her family subsequently to her return in February. The first ce 
~ recognised case in the epidemic of 1887-88 occurred in this same row ae 
of six cottages, two doors from the R’s. The sufferer, aged 3} years, | Dee 
had attended the British Infant School for one week, but from choice Coa 
simply it is said, not from any ill-health, had discontinued such atten- 
dance on March 4th, a full month before her seizure. She was ees 
attacked on April the 5th and died on the 11th. A baby-brother, aged one of iss7-s8. 
nine months, had died on the 30th of March, after 14 days’ illness, a 
from what was registered as “ difficult dentition, bronchitis; ”’ and at 
the latter date an elder child was feeling poorly, it was said, although 
without any complaint of sore-throat. From the history there seemed 
no sufficient reason to suspect diphtheria in these cases, but whichever ree 
was the first attack in this household, no suggestion of recent exposure Pek 
to infection could be discovered. 
On April 6ta, the day following the little girl’s seizure, another girl 7 ee 
living in«Bicester Road (nearly half a mile from Church Row) who was Ronee 
a pupil at the British Infant School up to the time of her seizure, was as 
attacked. She had not visited at Church Row (situated on the other (ae 
side of the school from her house), and no evidence of exposure to ae 
infection could be obtained. ‘This child died on the i6th. Both these : 
cases were single ones, so far as any recognisable diphtheritic seizure 
was concerned, or so far as any illness was concerned, except that above 
mentioned in Church Row. | va Ta 
On April 14th (as nearly as can be said—some trifling sore-throat : 
may have existed a few days earlier), a child living at a place called 
New Zealand, not far from Bicester Road, sickened. She attended a 
small dame school in Ripon Street, but was acquainted with the 
second child referred to above, with whom she may, before that child’s 
confinement to the house, have associated. No other suggestion of 
exposure to infection could be found. AQ sister fell ill ten days later. 
During the first week of May, two children of a family in Northern 
Road, Bicester Road, pupils at the British Infant School, were seized, 
at an interval of five days, with diphtheria; another family at New 
Zealand (the first sufferer not attending school) was infected, and the 
wife of the master of the St. Mary’s School, in a different part of the 
town, fell ill. In these cases, again, except in so far as the school may a 
have afforded opportunities for the school children, and except for a | Sse 
remote chance in the case of the lady from a visit to the British School we 
- mistress, exposure to danger of infection (and the existence of apparently 
simple sore-throat as well as of recognised diphtheria was of course 
searched for) could not be shown. 
The order of attacks that, whether from clinical or etiological 
evidence, are here regarded as diphtheritic, was as follows :— 
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TasBLE IT 
“i! | be Bb. a rsist 
: > 3 ‘ 2 D 
ae | ‘ 2 pf) bam it 
_ Total]! & | S| a] _. : i We = NS = = 
(25) a an ae Ss OCT tes a) 3 O° ev o 
es o |S ay S 3 3 5 5 5) SC) 5) 
mee a a ee a Pa Ou Aol 
1887... | | 
Family invasions | 79 — };—]f—] 3 8 6 8 6 3] 24 18 
Cases) + | 18L-f — |—t—] 4}42 | 14 Bil AS SED dO ASO, he Og 
Deaths - -| 27 — |—J—] 2) — if 7 aon. Thode 7 
1888. : 
Family i invasions 12 6 4) 1] 1 
Cases - 26 41 71 3) 5 
Deaths - - 5 2 8 Viet Pe 





Of course the existence of hidden sources of infection was always 


inguired for; still the suspicion that an inconspicuous, and perhaps 


even unnoticed, disease of the throat may originate true diphtheria 
makes it extremely difficult to speak with any confidence as to the part 
that infection from person to person may have played in the epidemic 
disease. The gradual growth of the epidemic under investigation is 
strongly indicative of some slowly progressive mischief such as would 
be supplied by the multiplication of foci of personal infection; and, in 
a large number of instances, the history of individual seizures ‘supports 
the view that this has been one of the chief operative causes. Still, 

allowing for all such cases, und excluding also those in which the first 
sufferer. had within a fortnight attended a school where some earlier 
sufferer is known to have been received, there remains a notable pro- 
portion of initial cases, a proportion equal to 80 per cent. of the total 
number, as to which no evidence of previous exposure to infection, 
either from developed diphtheria or from mere “svure-throat,’? could be 
obtained. It is somewhat remarkable too, if personal infection were 
the all-important factor in the disease extension, that its effect should 
have been so moderate in individual household invasions. Of these, 
the attacks were single in 52 cases, or 57. per cent. of the total number, 
and in 23 of the remaining 39, the disease extended to two inmates 
only of the infected dwelling ; ; an experience the more significant since, 
as a rule, little precaution as regards isolation, &c., was observed. 

The sequence of cases in houses where multiple attacks occur affords 
evidence probably of comparatively little value in an examination of 
this kind where the disease in question is diphtheria; the incubative — 
and prodromal stage being so very variable and the former often of 
such short duration. So far as it goes in this case, the evidence is 
consistent with the view that personal infection was accountable for the 
occurrence of the great majority of secondary cases. In 16 households © 
a second attack occurred within a week of the first; in only two could 
there be said to be no appreciable interval between first and second 
On the other hand, in several instances the interval was 
prolonged—tfrom three to ten months in eight cases—so as to con- 
stitute what may be called recurring outbreaks, To this point I will, 
again refer. 

In no case during the last epidemic did I find reason to conclude that 
the infection had been imported from other districts. On the other 
hand, there was evidence of its transmission from the town into the 


Aylesbury Rural District in three instances, and a pene of such 
transmission in two others.* 





* In three cases referred to the circumstances are of some interest. At Weedon 
a child, aged'5, sickened on Oetober 4th, and died on October the 8th, of whats 
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f She age and sex distribution in the 157 cases that occurred between 

April 1887 and May 1888 is shown in the subjoined table. Of initial 

attacks in families, 66 per cent. were amongst children of school age, 
4 to 14; of secondary cases, 56 per cent. belonged to that age. Some 
slight preponderance of the disease was observed upon the female sex. 
































Tasie III. 
Epidemic, Under!) ag, kc gk: 3 va ¢ zs a 
1887-88, | Sex. | Total. sh 1 * 4-8. | 8-12. | 12-16. | 16-25. | 25-40. | 40-60. 
_ Initial attacks in M 42, —_ 4 14 13 4 5 1 ¥ 
families, F. 49 — ik 19 10 3 3 5 2 
Subsequent  at- f M. 29 1 4} 8 6 5 2 2 iF 
tacks. F, 37 Ly us 10 8 4 vie 4 1 


The next table shows the incidence of the disease, at different periods 


of the epidemic, upon children attending different schools and upon 















































- non-attendants. 
Tasie LV. 
ee " Initial Attacks in Families, 1887-88. 
a. 

Schools. dren on Jan.— 

Books. |Total.|April.|May.|June,|July.| Aug. | Sept. | Oct. | Nov.| Dec.| April 

1888. 

: | 
British - -| 467 20 di | 3 1 a, — —_ 2 6 2 2 
St. John’s - = 271 12 — —!=— 1} — aa =F v4 1 2 
St. Mary’s - - 302 5 —_— 1 Bho Sa Se2 = 3, —) — 
Walton - > 224 | — _ —} —}| —] — — —)—} a] oe 
“Latin”. * - | mae pee Ss a a pe een) es ae a GR a een meron ee 
a Free <= ©) - 100 2 Eoih aiken bead = tis Fred Sage cat ee oe 
Private Day School 143 12! jeyp — 2 1 3 og _— SF Par 2 
(six represented). 

2 ES TE [RP pe Maal Ser RE ea pe Eh Soe EE |S 2 eT ED ee Ss he ib ee Beef Bee 

_ Total school attend- ? 52 2 G1 iecdth. 2b be v4 i: AMO 1a (Be 6 
 . ants. 

_Non-attendants - ie 39 1 2 4 1 4 5 i us 10 6 


| | 
Nore.—The three schools first mentioned above were closed on November 29th, at the request 
' of the Sanitary Authority, and remained closed until January Ist. The three cases entered 
- against them in December occurred within 4 days of their closure. 
_ These three schools were closed also for the summer holidays from July 29th to August 29th. 

RS \ 








stated to have been well-marked diphtheria. She had not been away from the 
_ village for some time, but a brother went daily to the British School at Aylesbury. 
_ He suffered just before, and at the time of his sister’s illness, from a “bad cold,” 
with fetid nasal discharge, but although confined to the house for a few days, 
_ received no medical attention, nor were any paralytic symptoms afterwards observed. 
_ Cases of diphtheria had occurred in two neighbouring cottages in March 1886, 
_ spreading apparently then from an imported case, but there had been no appear- 
__ance of the disease in the village during the 18 months’ interval. There had, how- 
ever, been a few well-marked cases of scarlatina (the diagnosis being verified by 
. subsequent desquamation, dropsy, &c.). " 
At Dinton, a village in which I found sewage nuisances deplorably prevalent, sore- 
_ throat of the kind I have described had been general during the close of 1887. In 
_ January 1888, what is described as distinct diphtheria. appeared in one family, the 
first sufferer being a young man, whose occupation took him almost daily into 
_ Aylesbury. No spread of the disease took place beyond his house’; but from the 
_ evidence we now possess of the influence, at the least in predisposing a population 
_ to epidemic diphtheria, of prevailing “ sore-throat,” it cannot be doubted that the 
little village of Dinton had a very narrow escape from a serious disaster. 
At Oving; a girl, aged 14, sickened with diphtheria on November the 13th, 1887, 
and died on the 24th ; her brother was seized on that day, and died on the 30th. 
~ The medical man in charge of the cases after performing tracheotomy was likewise 
attacked. No other cases of diphtheria were known of in the neighbourhood. The 
first sufferer. had for some time only been away from home once, and then to a tea 
_ party held on the 8th of November in the Corn Hxchange, Aylesbury ; 2.e., five 
_ days before definite symptoms of infection were observed. 
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The facts given in the above table cannot be studied without a strong 
suspicion that at one period, in the month of November, certain schools 
became centres of infection. From April to November the evidence 
would not, I think, justify such suspicion, for although during that time 
certain schools are seen to have suffered more than others, this was not, 
on the whole, inconsistent with the explanation that their pupils chanced 


to be drawn from the more infected localities,* I have shown that in 


already infected households, where all may be said to be exposed to — 
infection, children of school age, 4 to 14, supplied 56 per cent. of 
secondary attacks, and this may probably be taken as indicating 
approximately the normal disposition to infection at such age. From 
the commencement of the outbreak until November the proportion of 
school children (attendants) amongst primary sufferers was equal to 58 
per cent. of the total number.f During November, of 24 primary 
attacks, 19 were amongst children attending school. On the 29th of 
that month certain schools, as mentioned above, were closed, and 
remained closed throughout December, so that further comparison for 
that time is, of course, invalidated. 

When the circumstances come to be more closely examined a doubt, 
however, arises whether this excessive activity of the infection in 
November resulted simply from opportunity offered by school atten- 
dance. If it were only this, it is singular that three of the public _ 
schools should. be simultaneously involved in the greater activity ; and 
then, as to different classes and divisions of the schools, except at St. 
John’s, where the infants suffered in excess, there was no particular 
incidence of the disease in this more intimate sense. Coincident 
activity of the infection, although less marked, was noticeable also 
amongst the pupils of private day schools, and amongst. “ non-atten- 
dants,” a little more noticeable than appears from the above table, for — 
just at this time one of those ‘‘recrudescences” of the disease, in a 
family infected some months before, occurred, as well as one other case 
which, although I have not classed it as a ‘‘ recrudescence,” the interval » 
since the previous attack being short, was probably of that nature 3 it 
was now, too, that one of the families in the rural] district was infected 
from the town. The disease, again, exhibited at this period, as I have 
said. elsewhere, extraordinary increase of fatality. It is necessary to- 
subdivide the cases further than is done in the preceding table to show | 


how suddenly the infection became active at various points. 


It is worthy of remark that the “ explosive ’’ force of the 1885-86 


epidemic was also manifested in November. The 37 household 


invasions included in Dr. Gresswell’s inquiry were thus distributed : 
—in October, 5; in November, 15; in December, 11; in January, 4; 
first half of February, 2. 
It is to be noted also that the increased fatality of the disease in 
November 1887 did not appear to be associated with any particular 
strain of cases, or with school attendance. Four of the British 
School children, infected during that month, died; two of the St. 
John’s children; two of the St. Mary’s; two of those attending 
private schools; and (exclusive of the country case) three ‘‘non- 
attendants.”’ : 


* Walton, and the immediate neighbourhood of the Walton Schools, remained 
throughout almost entirely free from the disease. The western side of the town, 
whence the British Schools derive a large number of pupils, was, on the contrary, 
early and seriously infected. The Free School is supplied from a wider source, but 
the two children belonging to that school infected in May both lived in New Street, 
in the more involved quarter of the town. 3 

+ It will be remembered, however, that the elementary schools were closed during 
August. The comparison, for this and other reasons, is not exact, and possesses 
only approximate value. 
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November. Dee. | 
School, &e. Class. a z ; ae 
|. 121 1415 1817] 18, 20 a 22, 28| 225) 2 | 28 29 80.}.2.| 2) 
fae. Boys (163) His Se eel Mart eee Pract ee entay as ol eat ae On fioed Ra rhs reas 
British - -) | Girls (168) -|-|1]-|-|]-]-]-|-]-}]-]-]}-]-}-}1)-}-/-|-}-]al- 2 - 
Infants (186) -|}.- }s}-]-)=)-P-}- |e} ye pepe pea -ya-)-)-)s [ee 
St. John’s (no f Girls (120) - <b} =f | Sb mh me) em | eee eas Ded Shee ba eae See 
Boys’ School). Infants (151) -} -}-|-ohol-topert oe pated -F-t it} Hp 2) -t-] ss] 201 yep 2 
Boys (118). ..- Fri] a pepe be Fe beh She pe Pep eb Sepe be | be Poa alias goles 
St. Mary’s -5 | Girls (73) sh eee hee PI faced cen dhe Ph eat ee el me Race ny at Ie D 
Infants (1t6y ok | =) = PRR Peay ra pe po pepe pepe ve 2 po op lo a alc 
: Collegiate Shack haus e We ee re a= een ai | aie ie ite ai 
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Miss Wada sy | =) Sy) Seb Ahora Pate Psp ook bees ce hee |e ae 
Non-attendants - = -|-lal}/-]}-]-{1}1f-J]a}-|2i-}-}-}-]-]-t-Jajpaf2 7 
Total f il ae eo heal ot ea tata we MES ay Ve ee rece lhnckan dace bald haa ipecy SENT nee ane 
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2M fa 
Nors.—The returns up to November 29th as to school children give the date of leaving school through illness. er 
_ a, Case at Oving infected from town. (The two deaths resulting from this extension to the rural district are not x i 
included above. | See 
A. classification of these November cases according to habitation i te 
gives a result, some idea of which may be gathered from the following OM 
statement :— ee 
Tt would seem that the grouping observed is greater in amount than Pets 
can be accounted for by influence of school attendance, and somewhat iy 
different in kind. The large incidence, however, upon the infants of i 
St. John’s school will have been noticed. Within so short a time that ota en 
a round of personal infection could scarcely have brought it about, ol 
various individuals—children at different schools and “non-attendants ” “aa 
—have appeared to become infected in the same localities. | a 
ine. 
Tapue VI. - : i 
nae tes Familes School attendance, &c. (respecting Pt = 
Localities comprising invaded. initial sufferer). : atee 
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Cambridge Street, with short cross ‘ ar . 
streets — Eastern Street, St. 8 6; Se. Jolin’s School: 
John’s Road, and Mill Street 


(about 200 houses). 


1, British 43 
1, Non-attendant. 


Walton Street (town end), with 


Great Western Street, Market | 1, St. Mary’s. 


4, *Non-attendants. 





Square, and Market Street (about 


3, Different private schools, 
8 
~ 100 houses). 


only one of his family) lived in 
the suburbs, but attended his 
| place of business daily in Market 
Square; another was the case at 
Oving (page 111), in which infec- 
tion had apparently been con- 
tracted during an afternoon and 
evening spent at the Corn Hx- a 
change, Market Square. ] \ 


| [*In one of these, the sufferer (the 


2, British School. 
1, Non-attendant. 


io) 


‘Whitehall Street and Ripon ay 
(about 50 houses). 


57696. 
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Localities comprising Hei School attendance. &c. 
Castle Street (lower end) and Ox- : 2, St. Mary’s School. 
ford Road (about 60 houses). 1, British 5 
New Street and Malden Terrace 3 2, British School. 
(about 80 houses). 1, St. John’s ,, 
Northern Road (23 houses) .—- 1 British School.* 


[* Shortly before this child’s attack 


the disease had re-appeared for | 


the second time, after a short 
interval of apparent freedom 
from infection, in a neighbouring 
house in Northern Road. ] 


Fo ape cache WP a child attending the British School; 
: , st. John’s School; 2, Non- -attendants. 








Speaking again of the outbreak as a whole, there is marked contrast 
between the more recent evidence obtainable as to the implication of 
schools and that. recorded as concerning the previous epidemic. Of late 
no school has played any predominant part in the spread of infection ; 
except for the St. John’s Infants’ School during November, no one class 
or division of any one school suffered disproportionally in any very 
notable degree; throughout the epidemic a considerable proportion of 
attacks occurred unassociated with school attendance. 


A distinetion must, however, be drawn between this general evidence 


and that relating to the particular outburst in November. In the latter 
half of that month some special danger, it can scarcely be doubted, 


assailed the children attending the St. John’s and the British Schoole 


respectively. Before, however, concluding that this arose simply from 


the opportunities afforded by school attendance for the spread of the | 


disease by personal infection, the following considerations, it seems to 
me, have to be borne in mind : “The opportunity, arising from the pre- 
sence of infected children, had existed for some months previously in 


both schools, and notably in the British School: (vide Table IV.) ; the — 


sudden outburst was simultaneous in both schools; the severity of the 
disease (us shown by the fatality) was co- incidentally largely increased ; 
the greater virulence of the disease at this time (in its spreading and its 
killing power) was not confined to these schools, although most notice- 
able there, nor to school children. 


It will be noticed that the period of this exaggerated activity, the 
fourth quarter of the year, is the one in which diphtheria, speaking 
of the disease generally, is apt to show an epidemic impulse; and 
that the month was the one in which it became epidemic before in 


Aylesbury. Suppose then, that this activity is the result of some 


natural extrinsic condition (meteorological or other) operating upon 
the contagious principle of the disease so as toincrease the danger of 


infection from person to person, in such case we should expect to see 


the proportion of secondary attacks in families largely increased at 
this time. That, however, does not seem to have occurred. The 
proportion of secondary attacks during November and December was 
equal to 65 per cent. of invasions, while in the other months of the 
disease prevalence the corresponding proportion was 77. The only 
alternative hypothesis, it seems to me, would be one which would 


contemplate the operation of some extrinsic agent upon a miasmatic, 


as opposed to a purely contagious, principle in diphtheria infection. 


No suspicion attaches to the milk supply. In the case of 68 infected 


families milk was obtained from 15 different purveyors, and nine was 


aa. + ee eel ie se a ae % 
, “4 ih as sere sis 3 6.) + ‘ 1 . 
Vite Mabe ‘ ? ew i \ 
li ca ti ct ft y i 
mt i aT 
Cae | WS 2 y 
oe ' : / VB x 


‘ 


ry 


> 


- 
) 


- 


_ the largest number of infected households supplied by any one of these. App. A:No.18, i 


In eight families no milk, or only condensed milk, was used. The on piphtheriain 


Poa eee ; : Mr. Spear. 
No special incidence occurred upon users of different. water supplies. 4 


The public supply is widely distributed beyond Aylesbury, and 18 of 


Water. | © li 





families infected in November were supplied from 11 different sources. Aylesbury; by 


be 
¢ 


the infected families resorted to private wells. ae 


Swine fever appears to have been the only recent epizootic of the Diseasesof == 


: ‘ : ° animals. 
neighbourhood. I found no evidence of connexion between ailments of 


domestic animals and the epidemic disease. 


a She Tene ‘ . ». Locality ; 
The disease was widely distributed over the town, so that no con ROUnne 





siderable locality entirely escaped. ‘The houses in infected streets, Xe, cases. ees 
(those in which from first to last in this-most recent epidemic one or Hoe aay 
more cases of diphtheria have occurred), number 1,250 of the 1,600 \ tae 
houses, or thereabouts, in the sanitary district. There was, however, ifs 


some notable grouping of cases, both as to time and as to place. In the ie 
lower half of Cambridge Street and the short streets branching therefrom, a 
17 of the 200 houses were infected; of the 200 houses in Whitehall 


Street five were invaded, and similar small grouping was observed in the So 
upper or town end of Walton Street, with the adjoining Market Square CONE ay 


and Great Western Road; in the lower part of Castle Street, in Ripon Soe ae 


Street, New Street, and elsewhere. Except for the short cross streets 


from Cambridge Street, the places named all belong to the older parts : sf SF 


of the town, although the few very old courts and alleys are not repre- 


sented. In Victoria Park, a modern and outlying locality, there was like- . ag is 


wise a grouping of cases, but here was evidence in four initial attacks, of . 
importation from the tewn. Walton, another outlying locality, escaped 2h 
in the epidemic of 1885-86, and in 1887-88 only two houses were in- SS ae 


f 


fected ; the disease being apparently introduced into one from the town, 8 


and spreading thence to the second, the charwoman and nurse’s residence. 


The localisation of the disease was exhibited in another way, viz., by Recurrence of —  , 


- its recurrence in places that had been infected in the outbreak of 1885- rae locauee 


86. (Vide appended plan.) Some appreciation of this may likewise be wie 
obtained by a comparison, shown below, of the localities in which fatal ive 





attacks occurred during the two epidemics.. I have bracketed the mates 


streets, &c., that stand in juxtaposition. 


TasBLe VII. 
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i Deaths urine 
No. of Epidemics o 


Streets, &c. Houses. Remarks. re 


1885-86.| 1887-88. 





Initial eases in both outbreaks. 














Church Row - - 6 i 1 
J parson’ Fee - - A 3 2 
\ Hog Lane - - 9 1 aa ; ; : 
| Kingsbury - - 43 4 — | Non-fatal cases in 1887-88 in i 
two houses, next door to h 
those previously infected. : 
_ Cambridge Street -| 164 8 6 Ait 
Anchor Lane - - 19 1 — | 
| St. John’s Street - IIe AR 1 — | Non-fatal attacks in house next 
j door in 1887-88. 
Eastern Street - 8 a 1 | Non-fatal attacks in same 
house in 1885-86. 
‘_Dropshort —- - 49 2 — | Non-fatal attacks in house next 
" door in 1887-88. 
Whitehall Street - 40 : oo 


Ripon Street - - 11 
H 2 
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‘ % or peter in No. of Hpidemics of 
e Pie Sea ee Streets, &c. Houses: Remarks. 
He 1885 -86.| 1887-88. 
ee foe New Street - - 55 1 a Five families infected, 1887-88. 
ap Maldon Terrace - 26 — 1 | One family infected, 1885-86. 
a In 1887-88, three deaths, in’ 
i addition, from croup. Those, — 
af and the fatal cases of diph- 
ey theria, in houses in immediate 
Sa proximity. 
2 | Fleet Street - 6 1 1 oes 
Mill Cottages. - 18 1 2 — 
Northern Road - 23 2 2 . | 

} Bicester Road - 73 — 1 | Two families infected in 
cae : . A 1885-86. 
oo Southern Road - 1 — 1 —- 

a Buckingham Street = - 56 1 — | Three houses infected, 1887-88 
Beno he (two being previously in- 
aan . fected in 1886). 

Bea coe Nag’s Head Passage - 8 1 -- — 

Gee Market Street : 8 — ie 

Zoe Market Square - 45 -- 1 | One family infected, 1885-86. 
Pe cyl. 1 Great Western Street 16} — 1 

pees, { Walton Street “ 78 —— 3 a 

Bee bh Castle Street - - 46 _—' 2 — 

Phisek ty Oxford Road - - 41 — is a 

TRG aes he Victoria Park - - | 110 — 2 — 








_ In the first epidemic then the streets contributing the total mortality 
contained 529 houses, or an estimated population of 2,710, so that the. 
death rate was 11°4 per 1,000 of the street population ; in the second . 

epidemic the mortality rate was equal to 6°3 per 1,000 of this popula- | 

Zee tion, whereas in the remaining streets the corresponding ratio was 2°3. 

. A summary such as this, however, scarcely serves to show the full 

cae parity of experience. To appreciate this the mortality of the several 

streets during the two epidemics (its variations and repetitions), given in 

He the tabular statement above, as well as the notes contained in the last 

ae ~ column, must be studied. , | 

Hus | [have already discussed the influence that may be attributed to 

Rae schools in the later distribution of the disease, and have given my 
ee reasons for regarding such explanation as incomplete. As to class, 

all descriptions of houses, from the Manor house downwards, have — 
been involved during the two epidemics. The families of four of the. . 
members of the Local Board have been attacked, two of them 
twice, by the disease. The trading classes yenerally have suffered 
severely; a private boarding school for the sons of gentlemen was in 
July 1886 permanently broken up owing to repeated outbreaks of 





7 


SUEAL diphtheria. The house, a large one, standing in its own grounds, 
| was in a much infected locality. 
Recurrence in The next. step in evidence as to localisation of the disease would 


the same house. naturally concern its recurrence in individual houses, and then its 


Cae appearance in houses immediately adjoining those infected during the 

ede earlier epidemic. My information on this head is naturally incomplete. 

, (the absence of a complete list of cases during the earlier epidemic, 
combined with the lapse of time, removals, &c., could hardly fail to 

noe result in this), but even as it stands it affords some positive testimony. 

ae Nine houses invaded during 1885-86 were again, in the outbreak of 
1887-88, the seat of disease. In other words, estimating the number 


\ 
ae re _ Ss - 





any, 


of infected houses in the first outbreak at 80,* even at this high com- 
putation their inmates suffered during the recent epidemic more by 
60 per cent. than the rest of the inhabitants of infected streets, or to 
somewhat more than twice the extent of their fellow townspeople 
generally. 

Again, during the progress of the last epidemic, the disease made its 
appearance twice, by two apparently separate and distinct invasions, in 
eight houses ; the interval between the first and second ranging from 
three to 10 months. (In three cases, three to four months; in three, 
four to five months; in one, six months; and in one, 10 months.) 
Before the second appearance of the disease the house had in each case 
been apparently free from infection for some weeks at least. 

In 10 cases the disease was found to have made its appearance next 
door to houses invaded during 1885-86. In two of these cases, how- 
ever, the disease had meanwhile re-appeared in the house next door 
(the one invaded in the earlier year) ; the interval between the second 
invasion of the one house and the first of the other being, in the two 
cases, five days and four months respectively. 

In considering the question of the recurrence of the disease in the 
same households, the possibility of family or individual predis- 
position has to be borne in mind. I can only say that I found no 
evidence to justify such an explanation. Hxcept for the fact of 
recurrence, there was no evidence of greater disposition to spread 

in families in which two invasions Occurred; and, as to individual 

susceptibility, in only one case did the disease start definitely a 
second time in the person of a previous sufferer. 

In the case, again, of second appearances of the disease in a family 
during the same prevalence, the possibility of the occurrence of 
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Appearance | 
(after long 


interval) inad- 


joining houses. 


chronic attacks with prolonged infectiousness, or of mild incon- — 


spicuous attacks bridging the interval, has to be considered. The 
histories [ have obtained lead me to believe that chronic cases, or 
cases attended by relapse so as to cover a long period of time, and 
at last perhaps proving fatal, may occur; but in the instances of 
‘“ recrudescence” I have given, such explanation was, I think, 
sufficiently excluded. I will give the history of one such instance. 


In Northern Road (a small private street of 23 houses, in which 


five cases of diphtheria and two deaths had occurred in the epidemic 
of 1885-86) two children of one family fell ill during the first week of 
May 1887. They were both attending the British School, but only 
one case of diphtheria, and that a month earlier, had up to that time 
occurred amongst their school fellows; indeed, these cases in 
Northern Road are mentioned on page 109 as amongst the earliest. 
The children recovered, and on June 6th were both attending school 
again. On September 23rd another child of the family, not attending 
school, was attacked by diphtheria. I could hear of no exposure to 
infection since her sisters’ illness, nor could I learn on careful 
inquiry of any other case in this street during the interval of some 
four months that had elapsed. A fortnight later a young child of 
another family in the row sickened, and died after five days’ illness. 
The house first invaded was apparently free from infection once 
more, and the school children were again attending school, when, 
about November the 8th, the baby, aged 18 months, sickened ; 
another child, aged 4, not attending school, was seized on the 12th 
and died on the 28rd. A child belonging to another family in the 
road, a pupil at the British School, fell ill on the 21st of the month. 
The house where these recurring outbreaks occurred is, it may be 
remarked, damp, and, owing to drainage defects, exposed to sewage 
effluvia; the street itself is unmade, sloppy, and neglected. 





* Dr. Gresswell gives 37 as the number of infected dwellings from the commence- 
ment of the first epidemic to February 21st, 1886, by which time six-tenths of the 
mortality had occurred ; so that it is probable that the above estimate 1s considerably 
too high. . 
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The salient points of this diphtheria prevalence may be stated then as 
1. An epidemic of diphtheria (reported upon by Dr. Gresswell) 
lasting from October 1885 to the end of March 1886, with 
slighter prevalence of the disease until July, in a town not 
before the seat of any such excessive mortality from diphtheria. 
2. The first appearance of the disease in this earlier epidemic in a 
row of cottages into which a stray case of diphtheria had been 
imported some months before. Its subsequent spread for some 
time almost exclusively amongst the children of certain day 
schools. : | 
8. The reappearance of the disease, after nine months’ interval of 
almost entire freedom from recognised attacks, in April 1887. 
Its continued, but comparatively moderate, prevalence until 
November; and in that month, as in November 1885, an 
: epidemic outburst. | | sc acl 
4. ‘The absence in this later prevalence of any history of importation ; 
the freedom of milk or water or of domestic animals from any 
suspicion as agents in the dissemination of infection. 
The circumstances of onset, and, later, of epidemic outburst, 
apparently inconsistent with the theory of personal infection as 
a sufficient cause; and the difficulty in a large proportion of | 
individual cases of ascribing the spread of the disease to that 
agency. | | 
5. The first appearance of the disease in the later prevalence in the 
same row of cottages primarily infected in the earlier epidemic. 
Subsequently, its marked disposition to reappear in localities 
-previously invaded. | 
6. The occurrence of sore-throat, of an apparently non-specific kind, — 
preceding, and in a measure accompanying, the recognised — 
diphtheria outbreaks. 


2 





¢ 
Part Il.—Sanirary ConpDITion or THE Town. 


Considered in relation to Diphtheria Prevalence. 


The town is buiit on the summit and slopes of a slight eminence, the. 
latter at its highest point some 50 feet above the surrounding Aylesbury | 
Vale. Several rivulets drain the Vale, and on the south and east of the — 
town, two branches of the “ Bear Stream ” flow just at the foot of the 
eminence. The geological formation of the district is the Upper Oolite, 
the summit of the eminence on which the town stands consisting of: 
Portland Stone, and the slopes and land around of Kimmeridge Clay, 
overlaid by a rich mould. On the south and south-east, where Walton 
and the new suburban district of Victoria Park are situated, outcrops of 
Portland Stone again occur. The locality is said to be somewhat 
subject to fog. Some meteorological data are appended. 

Some 700 of the houses of the district are situated upon the rock, the 
remainder (some 900) upon clay. Of the former, during the last 
epidemic, 45 per cent. were infected ; of the latter 64 per cent. In the 
previous epidemic somewhat similar incidence was observed. 

The central parts of the town are, as described by Dr. Gresswell, 
irregularly and closely built; with narrow roughly paved streets, and 
with a market square the source of much complaint by the residents of 
the immediate neighbourhood owing to its defective paving and surface 
drainage. ‘The numerous private streets and roads of the less central 
localities remain with few exceptions (the exceptions being Ardenham 
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Street, West Street, and Mount Pleasant, which have recently been App. A.No.13. 
sewered, metalled, paved, and channelled at a cost of 650%.) in much Ou Diphthesaiy 
_. the same condition as Dr. Gresswell described, “ commonly not levelled Aylesbury; by 
“ or drained, and in wet weather covered with clay mud to the depth ™™ Spe" 
‘in some instances of half a foot.’? Northern Road and several of the 
cross streets from Cambridge Street, all of which were involved in “ 
the diphtheria outbreak, afford notable instances of this state of things. es 
In certain of the older and more crowded courts several of the cot- House accommo- _ 
tages have fallen out of occupation since Dr. Gresswell’s visit. A‘ | 
number, however, of the same class remain; although, owing to damp- Ae 
ness, dilapidation, want of proper ventilation, and from unwholesome 
surroundings, they are unfit for habitation. Crown Court, Queen’s - 
Court, Bull’s Head Square, in the central quarter, may be particularly 
mentioned ; as well as small blocks and single dwellings (Frances Place, 
cottages in Whitehall Street, &e.) in various parts of the town. Other 
old cottages, although clean and less generally unwholesome, are seriously 
deficient as regards ventilatiou and air space (of these, examples may be 
seen in Friarage Road, Chapel Row, &c.). In the more modern cottage 
property, the absence in the past of proper building regulations is con- 
spicuous. Proper elevation above the ground level, ventilation beneath 
the boards, the use of damp-proof courses, are, especially, requirements 
frequently lost sight of. Even now, with building byelaws, and a 
capable and energetic but overworked officer for their enforcement, it is 
found apparently extremely difficult to secure in building operations due 
regard to sanitary requirements. The Surveyor needs in this, as in other 
matters, more personal assistance, as well as all the moral support that 
the Authority can afford him. | 


With a few exceptions in which privy pits are in use, excrement peel ae 
° ° ° 1 Y @ yi ne 
disposal is by pan closets connected with the sewers. In cottage es 
property, flushing apparatus is scarcely ever provided ; and as the drains ee. 


in addition are generally of the most primitive kind, nuisances from 
choked and overflowing closet pans are of frequent occurrence. ee 

The removal of house refuse is more efficiently carried out than at Scavenging 
the time of Dr. Gresswell’s inspection. Victoria Park and a few isolated . 
places only afforded cause for complaint on this head. Po ee 

The mains of the Chiltern Hills Water Company‘are available in the Watersupply. 
town, and some four-fifths of the population obtain a supply from this ge 
source. The water is from deep wells and extensive adits in the chalk, ey 
one of the wells being situated at the summit of the Aston Clinton Hills, 
the other, newly sunk, near Tring. ‘The water is of the usual pure ; 
quality of waters so derived, and is softened by Clarke’s process before 
distribution. The service is on the constant system, but during last 
summer, as in the summer of 1885, an intermittent service had to be 
resorted to. 

The remainder of the population obtain their supply from numerous : 
local wells. Many of these are open to grave suspicion of contamina- a 
tion, and it should be the policy of the Authority to secure their disuse. 

No suspicion, however, attaches to them in connexion with the diphtheria 
outbreak. | : 

At the time of Dr. Gresswell’s inquiry, the public elementary. schools Condition ofthe — 
were found to be open to serious sanitary objection; on the ground, *°° ie 
firstly, of inadequate room ventilation, and, secondly, on account of 
defective drainage and closet arrangements. ‘The ventilation has, in 
most instances, been considerably improved by the introduction of what te 
are known as Tobin’s tubes, as to which, however, it appears to be ‘ 
forgotten that cleansing is required. In the matter of drainage the ‘3 
alterations effected cannot be spoken of as adequate. At the British % 
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Girl and Infants’ School fiushing apparatus has been attached to the 


closets, and some ventilation by pipe shaft has been provided in the 


drains. The closets, however, are still practically within the school 


buildings, and the infants’ schoolroom, especially, is not sufhiciently 


removed from danger of air contamination from this source ; the danger 
being the more serious from the extremely defective and foul condition 
of the public sewer or culvert into which the closets discharge. At the 


St. John’s and the St. Mary’s Schools, a daily flushing of the closets by 


hand is still relied upon. The condition of the playgrounds requires 
attention for the avoidance of undue exposure of the children to wet. 

To the subject of sewerage and drainage of the town special attention 
needs to be directed. Some 10 years ago a scheme for its complete 
sewering was devised by Mr. Hawksley; but, although asum of 25,0004. 
is said to have been spent, little more than the outfall and purification 
works (in themselves very complete), together with the necessary inter- 
cepting sewers, were constructed. ‘The law was complied with, and so 
much of the sewerage as was discharged at the end of the sewer system 
was purified, but the old tributary sewers were left all over the town ; 
and the latter could have derived, so far as health is concerned, exceed- 
ingly little benefit. Except for the occasional construction of a new 
sewer in place of an old one, matters have remained in this position ever 
since, and even when anew sewer has been constructed many houses 
that might have drained into it have remained connected with the ancient 
culvert. ‘These culverts, containing sewage matters excessively foul from 
long retention, have, moreover, been allowed to ventilate themselves 
through the new sewer gratings, and to discharge their contents into 
the new sewers; with the result that the latter have themselves become 
excessively foul, and their ventilators so intolerable a nuisance that in 
the greater number of cases the people in the vicinity have insisted 
upon their closure. 

Of these old culverts, there are, it is estimated, some five thousand 


yards in the town. ‘They are built of loose brickwork, allowing perco- 


lation to take place freely into the soil, and those that I saw opened 
contained a large amount of thick black sludge. They lie generally 
shallow beneath the surface, and are occasionally beneath the kerbstone, 
so as to be quite close to the foundations of houses. Of many of them, 
however, no information whatever is obtainable, and from a not incon- 


siderable number of houses all excrement and _ slops (for it isto be remem- 


bered that this is now a “ water-closet town”) go no man knows where. 

Private drainage is in large measure equally defective. Often con- 
structed of brick or of ‘ butt-jointed ” pipes the drains not unfrequently 
pass beneath houses, so that the foundations of many houses must be 
impregnated with sewage effluvia. Unbroken drain connexion between 
the dwelling and the sewer is not uncommon. ie 

I have shown that diphtheria, as defined in this report, has in its pre- 
valence exhibited a notable and hitherto unexplained tendency to locali- 
sation. The corresponding facts as to the sore-throats, regarded as not 
being of diphtheritic nature, are not here recorded. Detailed-examina- 


tion of the circumstances shows these localisations to have been in 


almost every case associated with grave defects of sewers or drains; 
defects which have led to the contamination of the atmosphere in and 
about houses with sewage effluvia, and to sewage contamination of the 
foundations of houses. I will describe the conditions observed in a few 
typical cases. 

The first case of diphtheria in each of the two epidemics occurred, 


without demonstrated exposure to recent risk of infection, in houses of © 


one short row next door but one to each other. Some trifling alteration 
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was made in the drainage after the first outbreak, and, after the second, App. A.No.13. | 

owing to continued complaints of nuisance and of the entrance of rats oy piphtheria in 

into the houses (the latter a very frequent cause of complaint in Ayles- Aylesbury; by 
bury), the common drain of these cottages was uncovered. It was a “™ Sea 
drain receiving the discharge of closet pans as well as slop water ; it 

was carried beneath the floors of the kitchens, and it was constructed 

throughout its whole length of perforated bricks, so as to facilitate 

soakage from it. . 

A notable group of eases occurred just at the top of Walton Street, 

Market Square, and Great Western Street. Ten houses were invaded, Bien 

_ three.of them twice at long intervals, and the occupier of an office in Se 

Market Square was also attacked. The three houses invaded at the top | 

of Walton Street were said to drain to a new pipe sewer, but on examina- 

tion the drains of two of them were found to discharge into an old, et 
open-jointed brick and flag culvert. It contained extremely foul deposit | Pos 
some inches in depth, and passed just beneath the flags of the footway Wretcs: 
close to the foundations of the houses. With this old culvert, moreover, 
the Market Place sewers (one old and one new) and the Great Western ete 
sewer were connected. Naturally under the circumstances they were 
excessively foul, and most of their ventilators had been stopped up 
accordingly. In addition to this, the private drainage arrangements of 
nearly all the houses invaded were such that the air of the sewer would 
under the circumstances inevitably penetrate to the interior of them. 
The sewer of Cambridge Street is a 15-inch brick culvert; the invert 
not jointed, and the bricks “laid dry.” In a length of 400 yards it 
contains no ventilator. ,lt was found to contain about two inches in 
depth of black deposit. The inhabitants complain generally of escape 

of foul air from gullies, private drains, &c., and this was so notably at : i 

one point, near Frances Place, around which a grouping of cases of is) gh eta 

diphtheria had occurred. ‘The private drains of this street are generally Brae. 

old, and of similar defective construction (unventilated and leaky); they ‘ 

were found to be carried beneath several of the infected houses; in 
three of the latter “ internal connexions ” were observed. 

f The condition and construction of the sewer of Ripon Street and ei 
Whitehall Street, and the private drainage there, are, in essential at 
respects, precisely similar. There also, amongst the group of infected | 
houses, the escape of sewer air by private drains, &c., was com. 
plained of. 

The Castle Street sewer; of similar construction, was opened for my ek 
inspection and found to be nearly choked with foul deposit. Three 
children of different families, living at or near the lower end of this | 
street, died in November of diphtheria. They were known to have yet 
played together about an untrapped gully communicating with this 3 
sewer, at a place before complained of as horribly offensive from sewage 
effluvia. A child living in a house higher up the street had, in the | 
previous June, suffered from diphtheria, and the same sewer had had 
opportunities of specific infection during the epidemic of 1885-86 from 
its higher ramifications. 

The sewer into which the British Schools are drained was likewise 
opened for inspection. It was found to be of the same construction and 

half full of black deposit. 

In a house in Mill Street, Cambridge Street, a woman, aged about 50, 3 
suffered from an attack of diphtheria in November. Her husband was : 
infected about three weeks later, but the other members of the family, 
grown up sons, escaped. ‘The circumstances were such that exposure to 
direct infection appeared to be most improbable; but it was found that 
the woman was accustomed to work in a cellar kitchen, having direct 
communication with the sewer, and much invaded by sewer air. A 


a 


Bey 

} of APP. A. No. 13, 
% On Diphtheria in 
-» Aylesbury; by 
Mr. Spear. 


ey 


eine 











Administration 
re of the Authority. 








122 


woman living at Parson’s Fee, who suffered from a fatal attack, was, it 
seemed probable, infected under similar circumstances in a house in 
Great Western Street—a street the sewerage of which has already been 
described. ) 

In St. John’s Road, Cambridge Street, three children of a family (one 
of them aged nine months) sickened of the disease within a day or two 
of each other. The drainage had been before the subject of complaint, 
and now, on examination, an open-jointed pipe drain was found to be 


carried through the house just beneath the flooring. Sewage matter 


had been escaping at all the open joints, and the foundations were 
spoken of as “ eutted” with sewage. : | 

It is unnecessary for me to continue the relation of such cases. They 
might, if need be, be multiplied, but of themselves they afford a fair 
indication of the circumstances under which a large proportion of — 
recent sufferers from diphtheria in Aylesbury were found to have been 
living. 

Tt is admissible now to complete the summary given at the end of 
Part I. of the Report, as follows :— 

7, Endemic prevalence of diphtheria in Aylesbury co-exists with a 
condition of sewers and drains that is productive of excessive filth 
contamination of soil and air. . 


———— 


Sanitary Administration. 


The Report of Dr. Gresswell, after the inquiry of 1886, dealt largely 
with. the need for improvement in the sanitary administration of 
the district, and referred specially to the following circumstances as 
injurious to the public health:—The continued occupation of houses 
unfit for habitation; the accumulation of house refuse about dwellings; — 
the defective construction and inadequate ventilation and flushing of 
many of the public sewers and private drains; the want of proper sur- 
face paving and channelling of many streets and courts; the nuisances 
arising from the proximity to dwellings of ill-kept slaughter-houses, 
In regard to the means available for checking the spread of infectious 
disease, the report further stated that notification of such disease to the 
Medical Officer of Health was entirely without system; that hospital 
accommodation for the isolation of infectious cases was of a merely 
provisional character and unsatisfactory; and that no public disinfecting 


‘apparatus or public mortuary existed. Copies of this report were sent 


to the Local Authority, together with the recommendations of the 
Board thereupon. I have already noted all the action upon this matter 
with which the Authority is to be credited. The scavenging of the | 
district, although not yet wholly satisfactory, has been improved ; some 
half dozen private streets and courts, at most, have been paved and 
channelled; here and there some little Jocal improvement has been 
effected in some particularly defective sewer or drain. In all! other 
respects the sanitary circumstances of the district (the actual condition 
of premises as well as the means of defence against spreading disease) 
remain the same as when epidemic diphtheria invaded the town in 1885 ; 
with, probably, this important difference, that whereas before that date 
the half-blocked sewers and sewage-sodden soil were for the most part a 
source of insidious mischief to general health only, there exists now a 
probability that they have become the breeding-ground of a specific 
contagion capable of rapidly destroying human life. 
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Report on Eprmemic Dievrueria in the Exrrenp UrBan SANITARY App. a. Wo. 14 
: District; by Dr. Bruce Low. 


—_—— 


On Epidemic 
Tue Enfield Urban Sanitary District, with an area of 12,653 acres, Batis hy De 
and a population at the census of 1881 of 19,104 (now estimated at BS 
23,000), extends eight miles from east to west and three miles from ‘ee 
north to south. It has 60 miles of roads, 18 miles of sewers, and 18 %j 


miles of water mains. The district’ was inspected in 1880 by Dr. 


, 


Parsons, from whose account of it free quotations are now made in ne 
reference to certain physical circumstances that are necessary to be borne 
in mind in what follows respecting the recent outbreak of diphtheria, 


TOPOGRAPHY. 
The district is divisible into three parts, Western, Central, and ioe 
Eastern Enfield, each separated from the other by more or less open 
country. | 
Western Enfield is chiefly rural, and though least populous of the 
three divisions, contains half the acreage of the whole district. It is : 
situated on the London clay, capped on the hills by patches of glacial ; i 


gravel and boulder clay. ‘This division is mainly agricultural or pastoral ; 

some of it consists of woodland. It contains no aggregation of popula- ae 
tion that can be termed a village, except Hadley, which is the only place 
in it provided with any system of public sewerage or water supply. 

Central Enfield comprises the old town of that name with some out- 

lying hamlets, Clay Hill and Forty Hill for instance, and certain im- ae 

portant suburbs, Bush Hill Park to the south and Bycullah Park to the Pie Sens cs e 

west of Enfield proper. Its population is partly industrial and partly : 

well-to-do ; persons of the latter class being much more numerous than 
in the other divisions, and inhabiting for the most part the suburbs | 
referred to. The geological formation of this division is partly London , ‘ 
clay and partly the overlying gravels. The water supply of Central | 

Enfield is largely from the high level reservoir of the Local Beard’s 

system, but the two suburbs above referred to have each of them 

separate and independent supplies. All but the outlying parts are 
-  sewered, the sewage being delivered by gravitation to the Ponders End 
farm of the Sanitary Authority. The New River flows through this 
division. : 

Eastern Enfield is more populous than the other two parts of the 
district put together, and its population is mainly an industrial one. 
Roughly speaking, it has three centres of population, separated from 
each other by fields and market gardens, viz., Enfield Lock, where is 
situated the Government Small Arms Factory; Enfield Highway, which 
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is a long and somewhat straggling village with streets running ab right — 


angles from the main thor oughfare ; ; and Ponders End, where there is a 
considerable industrial population grouped round some private factories. 


‘The subsoil of this division is river gravel, with patches of brick earth 


in places. Its water supply is also from the Local Board’s mains, but 
the water is separately delivered from a low level reservoir. This 


division, too, is drained throughout, by a low level system separate from 


that. serving Central Enfield, but, like it, discharging upon the farm at 
Ponders End. , 

The immediate occasion of this inquiry at Enfield was a greatly 
enhanced mortality from diphtheria in the last quarter of 1887, asshown 


by the Registrar-General’s returns, and by local representations as to a — 
widespread and fatal prevalence of the malady. The inquiry was begun 


on February 6th, and much time has been devoted to it. 


Diphtheri i. 


Diphtheria has for a long time maintained itself in Enfield. Since 
1873 scarcely a year has passed without deaths froin diphtheria being 
registered in one or another portion of the district. During the last 
three years the number of such deaths has increased, and this increase of 


fatal diphtheria has been coincident with a general prevalence of 


diphtheria over a wide area of country north of London. During 1886 
in the Enfield district 24 deaths from diphtheria, and four others from 
“Croup” were registered. ‘hey occurred mainly in Central and 
Eastern Enfield. Of a total of 14 deaths from this disease in the last 
quarter of that year, eight were in the Central and six in the Eastern 
division. At this eS there was considerable Jocalisation of mild cases 
of diphtheria and numerous cases of sorethroat.in the latter division at 
Ponders End. About the middle of January 1887 a single death from 
diphtheria was also registered at Ponders End, and a fow days later 


another at Enfield Highway. On the Ist of March a solitary death from — 


this disease took place at an isolated locality in the Western division. 
No further deaths from diphtheria were registered till J uly, when three 
occurred in one house in. Melville Road, a poor. locality in the Central 


division. ‘The next four deaths were if the Eastern division, viz., one 
in J uly, one in August, and two in September. Up to this date, there- 


fore, in 1887, diphtheria had shown no special preference for one over 


another of the divisions of Enfield. But towards the end of September 


it began to be epidemic, especially in Central Enfield; of 17 cases 
coming under notice during this month no less than 12 were in this 
division, which dees not contain half the population of the total district. 
In October 52 fresh cases were reported, 47 of them in Central Enfield. 
This rapid development of the malady seemed to begin in Anderson’s 
Yard, which, with neighbouring Gordon [ane and Baker Street, 
remained for some time the locality chiefly affected. ‘The attacks were 
mainly among the poorer class ; especially did the disease fall upon the 


children attending the infants’ pcnbal in Gordon Lane. The average | 


attendance here was 110, of whom 28 had diphtheria in the course of a 
few weeks, 11 of them dying of the disease. As a consequence there 
was a panic among parents, and the attendance at this school fell off one 
half. During November the number of cases seems to have greatly 
diminished, only 24 being reported. By this time, however, the disease 


-had extended somewhat into Lower Gordon Road, and thence to Chase 


Side. Here, again, the houses invaded were almost exclusively of the 
artisan class. But at the end of November and at the beginning of 
December there was a sudden increase in the number of diphtheria 
cases, and for the first time the persons affected belonged, and almost 
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wholly, to the better class. Of 68 cases ascertained to have occurred 
during December 65 were in Central Enfield, and only three in the 
remainder of the district. In this outbreak Bush Hill Park especially 
suffered severely. This suburb is situated partly in Enfield and partly. 
(but to a limited extent) in Edmonton. For the purposes of this report 
the whole of Bush Hill Park suburb is included with Enfield. Bycullah 
Park, the other Central Enfield suburb, and occupied also by better 
class people, suffered at this time similarly, but to a less amount. In 
January the number of cases ascertained to have occurred was 52, 


44 being in Central Enfield, and only eight in other parts of the district. 


But the incidence of the disease was very different to that of December ; 
the brunt of the malady now falling on the locality near the St. Michael 
Schools, where it affected specially the school children, and with the 
result of closing the schools. Coincidently, with the exception of a few 
cases occurring in houses already invaded, diphtheria practically ceased 
to attack the well-to-do classes. During February, notwithstanding the 
number of houses that had by this time become infected, and despite 
multiplication of opportunities for spreading the disease, diphtheria 
considerably diminished in the district. Such as occurred, however, 
was almost wholly among the industrial population. 

The following table shows the incidence of the disease during five 
months, September to J anuary inclusive, on each of the three divisions 
of Enfield. In the numbers given there are, no doubt, included some 
cases of non-specific sorethroat which in time of panic were classed as 
diphtheria. But on the other hand the table almost of necessity excludes 
not a few minor cases of diphtheria occurring at times when public 
attention was less exercised by the disease, and which therefore failed to 
get recorded. 
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Cases and Dreatus from DIPHTHERIA in ENFIELD DISTRICT. 


























1887. 1888. ! 
_| Total in Five 
; | Months. 
September. October. November. December. January. 
Divisions. ye 4 | tt 
Cases | After- | Cases | After- | Cases | After- | Cases | After- | Cases | After- | Cases | After — 
re- wards re- wards re- wards re- wards re- wards re- wards | 
ported.| fatal. | ported.| fatal. | ported.| fatal. | ported.| fatal. | ported.| fatal. | ported.| fatal. 
Western - _ — = = = _ 1 1 _ —_ 1 is 
Central beh he 2 47 8 15 4, 65 15 44, 9 183 — (88 
Kastern - 5 1 5 2 a 4 2 I 8 1 29 De 
Totals -| | 17 3 52 10 24 8 68 17 52 10 213 | 48. 





























Having regard to the circumstance that antecedent to its extension 
last autumn, diphtheria had persisted for several years in Enfield and its 
neighbour hood , inquiry as to origin of the disease was found to be futile. 
Similarly the lapse of time since commencement of epidemicity of the 
diphtheria has been a serious obstacle in getting exact information about 
it. And so it has come about that this report does little more than 
review the chief conditions, so far as they could be learned, under which 
epidemic diffusion of the ainda has occurred. In what follows, there- 
fore, chief consideration will be given to behaviour of diphtheria in 
Central Enfield, 


} 
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In this connexion, and with a view of setting aside conditions not 
concerned, or only very subordinately concerned, in the epidemic, there 
will be convenience in passing in review certain locally suggested expla- 
nations of the diphtheria, before dealing in greater detail with other 
conditions which, as will appear, have in all probability been mainly — 
instrumental in the wholesale dissemination of diphtheria that has been 
witnessed. 

About the end of December, when well-to-do houses had become 
invaded by diphtheria, something like a panic occurred in Enfield, and 
causes for the epidemic were freely discussed in the local papers, various 
theories being indulged in. The majority of contributors to the discus- 
sion, while blaming the Local Board for neglect of duty, fixed on the 
sewers or on the water supply as sources of the mischief. Others accused 
sludge dredged from a portion of the New River and left to dry on its 
banks, or were confident that manure heaps in market gardens had to 
do with ‘the illness.’ On the other: hand, in opposition to the Medical 
Officer of Health, people were disposed to ridicule a theory of contami-_ 
nated milk, and few appear to have agreed with him in. suspecting 
elementary schools as having had large concern in spread of the 
diphtheria. Upon the whole, a “‘ sewer gas” theory had locally most 
acceptance. ; . | 7 

As to sewer emanations.—Belief in sewer emanations as a.cause of 
the diphtheria seems largely to have arisen from the circumstance that 
in Enfield sewer ventilators had, both before and after the commence- 
ment of the epidemic, been emitting foul smells. How far these smells 
were due to constructive defects of sewers allowing deposit in them of 
sewage sediment, or to imperfect flushing or inadequate ventilation of 
sewers, cannot accurately be estimated, though there is reason for 
suspecting that the latter conditions were mainly at fault. Bui for 
present purposes exact determination of this matter is of no great 
moment, since it is extremely doubtful whether sewer emanations, 
whatever may have been their influence aforetime on the persistence of 
diphtheria in the distsict, had any real concern with epidemic extension 
of the disease. As matter of fact, objectionable sewer emanations were 
complained-of over a very wide area, whereas epidemic diphtheria was 
restricted to certain definable limits. But perhaps more important as 


‘bearing on this question is the circumstance that the first outburst of 


the disease, in. September and October, was not in localities such as 
Bush Hill Park, whence chief complaint of foul emanations from sewers 
has come, but in another part of the district, which has not been, so far 
as can be learned, specially troubled in this fashion. The neighbour- 
hood of Anderson’s Yard, Gordon Lane, and Baker Street, is the locality 
in question. Hereon, in September and October, and some time after 
the street ventilators had been purposely closed by various contrivances, 
the diphtheria fastened with peculiar severity; not indeed affecting 
better class houses, which from their more intimate and manifold con- 
nexions with the sewers thus sealed inconsiderately might be thought 
of as peculiarly exposed to danger, but invading dwellings of labourers 


and artisans, few of which had within them any drain or sewer com- 


munications. ‘They were for the most part houses provided with out- 
door waterclosets, and unprovided with indoor sinks. Again, as regards 
the diphtheria outburst of December in the Bycullah and Bush Hill 
suburbs, whence chief complaints of sewer emanations had been comine. 
it did not appear on detailed inquiry that there was any particular joni 
nexion between the two sets of circumstances. Here, again, thouch 
sewer smells had existed for a considerable time and over a considerable 
area, the diphtheria was greatly limited in time and in area; and upon 





a theory of its causation by sewer air an excessive disproportion of 
escapes to attacks had to be accounted for. But the consideration that 


would appear to weigh most strongly against the sewer-smell hypothesis 


is that as regards Bush Hill Park, a notable and simultaneous specific 


_. infection of two entirely distinct and separate sewer systems must have 


existed in order to account for the conspicuous incidence of the disease 
alike upon that part of the suburb drained by Enfield and on the other 
part drained by the Edmonton sewers. -As regards emanations of other 
sort, as, for instance, from river dredgings, or from manure, whether 
spread abroad (in the form of dead dogs from Battersea) or stored in 
heaps on market gardens, very similar difficulties presented themselves, 
forbidding easy acceptance of such explanation of the diphtheria. Foul 
smells having either origin had been strictly local, whereas diphtheria 
had been widely, if sparsely, distributed ; and in so far as diphtheria 
was localised in its epidemic manifestations the areas affected by it in 
no instance coincided with areas in which emanations from river 
dredgings or from manuring processes had been emitted most profusely 
or for the longest periods. Furthermore, there was the difficulty, as in 
the case of sewer smells, that persons and families most freely exposed 
to such emanations for a long while suffered little, if at all, whereas other 
persons and families far removed from such influences suffered early and 


heavily from diphtheria. 


As to water supply.—Accusation of the Sanitary Authority’s water 
service appears to have been based on very slender data, somewhat as 
follows :—The water service is distributed over a wide area, as in the 
course of years had been diphtheria; it is an intermittent service, and 
at times, as for instance, not long before the commencement of the 
epidemic, the supply had been manifestly inadequate, and occasionally 
had been found turbid. No other grounds have been found for the 
surmise‘that the water service might have been in some occult way 
concerned in the diphtheria. ‘The Central and Eastern divisions of 
Enfield which suffered, as has been seen, very differently from diph- 
theria, got their public water supply from one and the same well, and 
no suggestion of contamination of sections'of the water service was 
brought forward. No account appears to lave been taken of the 
circumstance that Bush Hill and Bycullah Park suburbs, simultaneously 
invaded by diphtheria in December, were supplied with water not from 
the Local Board’s waterworks, but by services separate and distinct from 
it and from each other. No doubt it may be possible, if water ever does 
serve as a carrier of diphtheria, that three separate water services 
derived from different and distant sources, may have become at one and 
the same time carriers of the infection ; but the possibility is too remote 
for useful consideration here. . 

In passing to consideration of school attendance and of milk service 
in their relations with epidemic diphtheria, it deserves notice that these 
agencies were, in the opinion of the Medical Officer of Health, intimately 
concerned in:diffusion of the disease. How far he was justified in his 


—eonclusions will now appear. 


Scoot INFLUENCE. 


As will be remembered, the epidemic outburst of diphtheria in Central 
Enfield, at the end of September and during October, fell with special 
severity on the locality about Gordon Lane. More exact inquiry about 


that outburst has shown that it was comprised in the four weeks 


beginning 2lst September, and that during this period diphtheria 
invaded in Central Enfield 13 separate families, wherein were some 
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of certain of their inmates. 


He 4) 


75 individuals, of whom 33 (44 per cent.) were attacked, and no less 
than 11 died of the disease. Further, it appeared that-this outburst, 
besides being limited in time, was also limited as regards locality. Thus 
of the 13 families invaded in the four weeks in question; no less than 
10 resided within one-third of a mile from Gordon Lane; and of the 
39 attacks above referred to, no less than 29 occurred. among the 
59 members of the 10 families, as did also every one of the 11 deaths 
from the malady in the period. - Detailed inquiry in the neighbourhood — 
in question failed to lind, in the sanitary circumstances of the houses, 
any satisfactory explanation of the outbreak. The houses invaded, as 
regards their inhabitants, their water supply, their sewerage and 


drainage, their soil and their surroundings, did not differ materially 
from hundreds of houses hereabouts. 


But in one particular they did 
differ from most other houses, namely, as regards the school attendance 
Nine of the 10 houses invaded sent children 
to the Gordon Lane Infant School, and in no less than eight out of the 
nine, the first person to be attacked in the family by diphtheria was a 
child attending this particular school. There can hardly be question 
that this Gordon Lane Infant School played a considerable part, at this 
time, in disseminating diphtheria. The fact was indeed so far recog- 
nised locally that (after about one-fifth of the families sending children 
to this school had become invaded) the daily attendance at it, owing to 
presence of diphtheria in families, fell from 110 te 56. By this time, 
epidemic diphtheria had become fully established in Enfield, and the 
several families invaded through this school and in other ways, no doubt 
contributed, by their communication with other people, to maintenance 
ot the disease in the district. The Medical Officer of Health, it should 
be stated, advised the exclusion of scholars having any sorethroat, or — 


- coming from houses known to be infected; but at no time was it judged 


necessary to close this Gordon Lane School. 

Neither during November, in which month diphtheria diminished 
greatly in Enfield, nor in December, when there occurred a second 
sudden outburst of the disease, did any one school exercise, so far as_ 
could be learned, any special influence in disseminating diphtheria. But 
during January 1888 there was once more indication that a particular 
school. was giving effect to a fresh epidemic fee ney of the disease. 
The implicated school was this time St. Michael’s. 

This school is situated some distance from Gordon Lane and still 
further trom the locality of chief epidemicity of diphtheria in December. 
As before, the evidence as to influence of school was circumstantial. 
Among several hundred houses having like conditions of population and 
sanitary and other circumstances, diphtheria tended to pick out (so far 
as fatal diphtheria was concerned it did so without exception) families 
which sent children to the schools in question. Thus of 20 families in 
Central Enfield invaded during the first three weeks of this year, at 
least 14 got their diphtheria in the persons of children attending St. 
Michael’s Schools. Elere again the fact of school influence became 
locaily recognised, this time by the authorities, and with the result that 
these schools were closed on January 19th, 


INFLUENCE OF Minx SERVICE. 


Early in December, as has been said, diphtheria, which for some 
weeks had been diminishing, increased again in Central Enfield, and by 

* There are in reality three schools of that name, a girls’, a boys’, and an infants’, 
but as the same families mostly send children to them all, the schools are peated 
as one, 
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the middle of the month was once more fatally epidemic. In this second | ie ee 


outburst, the chief incidence of the diphtheria was, as already noted, for 
the first time on persons of the well-to-do class, a circumstance which 
_ perhaps had much to do with the demand which now arose for Govern- 
ment inquiry. The better class families thus suddenly, almost .simul- 
taneously, and fatally invaded, resided for the most part in the two 
separate quarters of Enfield, represented by Bycullah and Bush Hill 
Parks, and it was soon seen that the suburbs in question had not in 
- common those physical conditions popularly believed to be concerned in 
diphtheria diffusion. ‘They possess water supplies separate one from 
the other, and distinct also from the public supply of Enfield town, 
Both, it is true, are, like the town, on the central sewer system, but 
they are on separate sections of it, and indeed are situated on opposite 
sides of the town. And farther, Bush Hill Park suburb is drained 
partly to Enfield and partly to Edmonton sewers. Emauations therefore 
from one and another sewer section, or from particular manure heaps, 
or other strictly local collections of refuse, could with difficulty be 
thought of as having simultaneously affected these separate localities. 
So, too, with schools and with other places of resort common to the 
people of both localities, no coincidence of their general use with this 
sudden extension of the diphtheria was observable, When, however, 
the incidence of the disease was examined according to the milk services 
of the several families invaded, there did appear to be some noticeable 
coincidence ; for inquiry at once revealed the fact that every one of the 
fatal cases in Central Enfield, whose attack commenced at the end of 
November or during the first three weeks of December, had partaken 
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of milk derived from one and the same source. More detailed investi- | 


gation in the direction above indicated, made for the purpose ef the 
present report, has afforded the following facts :—It is found that in the 
period referred to (end of November to 21st of December) 26 families 
became invaded in Central Enfield, and that of these, 21 (87:0 per cent.) 
had been obtaining their milk from the source in question. Similarly, 
of 51 cases reported, over 80 per cent. had been taking this milk, as also 
had every one of the cases which preyed fatal. So far as it went, this 
evidence lent support to a theory of milk causation of the December 
outbreak of diphtheria ; but inasmuch as it took no account of numbers 
exposed and not exposed to the particular milk influence it was by no 
means conclusive. Attempt was therefore made at distinguishing 
_ families and persons in this respect. ‘To this end, Bycullah and Bush 
Hill Parks, the localities chiefly affected, along with intervening Enfield 
town which suffered to a less extent, were roughly divided into two 
areas :—Area No. I., Bycullah Park with Enfield, N.W., and area 
No. II., Bush Hill Park with Enfield, S.E. The population of these 
areas cannot be exactly stated; but for present purposes it will be 
sufficiently near the mark to regard each area as having about 450 houses, 
~ and each house as AWARE an average of six inmates. It was ascertained 
_ that.in area No. I[. 3, and in area . No, Il. 185 houses had been getting 
their milk from the ‘suspected source. 
Upon these areas, during the December period in question, the inci- 
dence of diphtheria on families and persons consuming the particular 
milk, and on families and persons not consuming it, was found to have 
been that indicated in the following table: 


i 57696. { 


Areas. 


NG. I, 


if No. iI. 





aN DIPHTHERIA INCIDENCE in CENTRAL ENFIELD during period end of Space 


to 21st December 1887. 











Houses invaded. Persons attacked. Diphtheria Deaths. 
Taking the |. Consuming : . Consuming . 
particular Not taking it. particular Not we ac particular Not ever nne is 

Milk. Milk. ; Milk, 2 
&=14 p.e. 42-015 pci gl = 3'2 pc. | atg=017 pic..| 2: =27'2 p.c. 2=0'0 p.c. 
75,=8'5 p.c. a37=1'0 p.c. ors =3'3 p.c. T7s7 = 0°88 p.c. 37 =29°0 p.c. 8=0°0 p.c. 
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The complete indifference to locality here shown by the diphtheria as 
regards its exceptional incidence on consumers of the particular milk, 
and its fatality to such persons when attacked, accord with previous 
experience of milk diphtheria, and it is entirely corroborative of the 
Medical Officer of Health’s belief that the milk in question had 
principal concern in the December outburst of the disease. A very 


special relation between this milk and the December diphtheria may 
indeed be regarded as proved, and if the inquiry could have been 


pursued to the end, it would have remained to discover the reason for 
the relative immunity from diphtheria of a very large proportion of the 
customers of the implicated milk service, and the reason for the occasional 


invasion at this time of houses into which the milk was not received. 


But the conditions of actual milk distribution, and the distance of time 





between the events and their investigation, presented difficulties to — 


further investigations, and these have been found insurmountable. 
Still much time has been spent over inquiry in these directions, and 


such notes as have been made will remain available for future use in the: 


investigation of milk-diphtheria by the Medical Department. 


Oruer INfLUENCES FOSTERING DIPHTHERIA AT ENFIELD. — 


‘Besides elementary schools and a particular milk service—agencies — 


which yee seem to have been paramount in spreading epidemic 
diphtheria, 





deserve notice. 
Customs and practices of the working i as helping spread 


of Diphtheria.—N ot afew instances came to light in which parents, ‘ 
accompanied often by children, had visited at houses where diphtheria — 


existed, for the purposes of condolence, of gossip, or. of idle curiosity, 
And very commonly children regarded by their parents as practically 


well after diphtheria were sent to school without trouble on the part of : 


anyone to obtain certification as to the freedom from infection. So, 


influences were noted during the inquiry as. _ 
having had concern in the extension of the disease, and some of them 2 


too, as regards what appear to have been mild cases of diphtheria, 


people have been content to take advice from “ chemists,” who in turn 
have given medicine for “colds,” “teething,” and the like, with the 
result that in several instances children having decided diphtheria have 
mingled freely with their fellows. 


Again there is a custom among the working classes in Enfield, as — 
indeed elsewhere also, of assembling children of the family in. the Sinn 5 


room to take their last leave of a relative, dead or dying from infectious 
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children were sent off to the house of a relation to be out of danger’s way. 
But the case being likely to prove fatal, the children were roused from 
their sleep at midnight to return to the infected house to bid the little 
sufferer a last farewell. One little child was brought in a blanket to save 


time. As the patient was dead on their arrival, they were each lifted up — 


to kiss the lips of their dead brother. Whether from kissing the corpse, 
or from returning to the infected atmosphere of the sick room, the other 
children contracted the disease, as might have been expected.—In another 
instance, a mother kept her little girl, an only child, from school to 
prevent her catching diphtheria, but she permitted her to go to the house 


of two companions, who were known to have had throat illness, to play — 


with them during their convalescence. She took diphtheria and died.—In 
several cases mothers persisted, in spite of the warnings and entreaties of 
their medical advisers, in kissing their children’s lips, and in this way 
appeared to have contracted diphtheria. 


Possible agency of domestic animals in spreading Diphtheria — 
During the continuance of the epidemic in Enfield, cats were observed 


to suffer in considerable numbers from illness; and in December 1887 _ 


and January 1888 there was a large mortality among those animals, so 


much so that the attention of the dust contractor was directed to it. 


He stated that never in his previous experience had he seen so many dead 


t 


_ cats in the dust heaps. Some households seeing their cats ill destroyed | 


them. Though there were no known cases of diphtheria occurring in the 
practice of the veterinary surgeons at Enfield, yet they saw many cases 
of “influenza” at this time among animals. 

The following is an illustration of the possible connexion between 
diphtheria in children and in cats :-— 

A little boy was taken ill with what turned out ultimately to be fatal 


diphtheria. On the first day of his illness he was sick, and the cat which 
was in the room at the time, licked the vomit off the floor. In a few days 


_ (the child meanwhile having died) the animal was noticed to be ill, and 


her sufferings being so severe and so similar to those of the dead boy, the 


owner destroyedher. During the early part of its illness this cat had been 


let out at nights in the backyard as usual. A few days later the cat of a 
neighbour who lived a few doors further off was noticed to beill. It had 
also been out in the backyards at night. This second animal which, 
however, recovered, was the pet and playfellow of four little girls, who 


_ grieved at the illness of their favourite, nursed it with great care. All 
four girls developed diphtheria, their mother being convinced that they 
_ got it from the cat, and indeed no other known source of contact with 


infection could be discovered. It is easy to imagine cats catching an 
infectious illness like diphtheria, when we remember how often milk and 


_ other unused food from the sick room is given to the cat, or by some 


‘people thrown out in the backyard for the benefit of the neighbours’ cats, 
if they have none of their own. It is a frequent occurrence to see 


- children carrying cats in their arms, and even kissing them. It is 


obvious that if the cat were ill with diphtheria,-the children under such 
circumstances would almost inevitably contract the disease. 


In the account afforded by this report of conditions paramount in, or 


_ eonducing to, epidemicity of diphtheria in Hnfield, consideration has not 


as has been said, heen given either to the beginnings there of the disease | 


or to the meaning of its persistence during several years in the district. 


: ‘The subject has heretofore proved of exceptional difficulty even in 


purely rural localities where appearance of diphtheria has been recent, 
and where the conditions of its prevalence had seemed beforehand to be 


simple and correspondingly easy of study. Much more difficult, there- 


_ fore, the problem in Enfield where diphtheria has long been domiciled, 
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_ disease ; and children have even been brought from other diftricts to take AP? A.NoM 
part in such formal leavetaking. Examples of this are given below :— ae Epidemic riiees 
: ; : : ‘ iphtheria at - 
In one case, a child having been attacked by diphtheria, the rest of the Fated. by. Dr. 
ruce Low.. ‘ 











and est he cutis of its paesistenies: are. of niaoee 4 ies 
plexity: As matter of fact, it has not been found ae under “the § 
actual circumstances of Enfield, to form any estimate of the ‘influence — 
that a variety of unwholesome conditions, commonly believed to have , 
concern with diphtheria, may have had on the abiding quality of the 

disease in the place, and accordingly, while neither affirming nor — 
denying relation of insanitary circumstances to the diphtheria witnessed, 3 
the remainder of this report is given to an account of the chief sanitary — 
improvements effected in Enfield since Dr. Parsons’s visit in 1880, with — 
indication of the direction in which ee ee be is more 


especially needed. | ) . es 
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No. 15. 


Report on the Sanitary STATE of the adjoining URBAN SAntrary 

: Disrricts of CiLeE-witH-Weretspy and GREAT GrRimsBy, with 
reference to the PrevALENcE of ENrrertc Frvrer there; by 
Dr. PAGE. $ ‘ 


THis inquiry was ordered by the Board in view of an excessive 
mortality from typhoid fever shown in recent returns, made to the 
Registrar-General, to have prevailed in the Great Grimsby sub-district of 
the Caistor Union. I visited the district, as directed, on April 17 and 
following days. . 

In 1881 Dr. Parsons inspected the Borough of Grimsby, and in his 
report to the Board he refers to the growth of the town as extending 
beyond the municipal limit into the local board district of Clee-with- 
Weelsby. During the half-dozen years that have since elapsed this 
process has been going on apace, and at the present time Clee-with- 
Weelsby, or, as it is generally spoken of, New Clee, forms, for all save 
purely administrative purposes, a considerable part of the town of Great 
Grimsby. 


New Cres: Urban Sanitary District. 


This district lies on the south-east of the borough proper, and com- 
prises an area of 2,557 acres. In 1881 the population was 11,620, 
living in 2,086 houses. It is now estimated at upwards of 17,000, or 
nearly half the population of the adjacent borough of Grimsby, from 
which it is an outgrowth. The number of inhabited houses is 3,462. 
Topographically the site of the district is flat, and abuts on the fore- 
shores ofthe Humber, between Grimsby Docks and the popular seaside 
resort of Cleethorpes. The whole area is but little above high water of 


spring tides, and geologically consists of beds of recent deposits, 


estuarian warp or mud on the surface and permeable sands and stiff clay 
below, overlying the Chalk at a depth of 80 or 90 feet. This formation 
is seen cropping up inland, in the west, along the Lincolnshire Wolds. 
In the beds of recent deposits upon which the district stands, water is 
said to be commonly met with at a depth of some 6 or 6 feet from the 
surface. : 

The population of New Clee is almost wholly employed in the fishing 
industry and subsidiary trades of the Port of Grimsby. 

Some of the older property in this district, as in Charles and Humber 
Streets (one side of the latter street being within the borough of 
Grimsby), is very closely built, with small confined backyards, rendering 
impossible free movement and circulation of fresh air. In both of these 
localities a number of cottages are met with arranged in courts or 
terraces approached froin the streets through narrow passages between 
the line of houses, and in Charles and Victor Streets there are some 90 
small back-to-back houses, many of which, though occupied by single 
families, are overcrowded. Elsewhere, in its newer parts, New Clee is 
laid out in streets of good width, with four to six-roomed artizans’ 
dwellings having commonly ample yard space, and not unfrequently 
plots of garden ground at the rear. Backways are flagged as a rule, 
but some still unmade and in an almost impassable plight from wet ana 


dirt were encountered, as for example, behind Victor, Guildford, and 
_ Heneage Streets. 


A few houses only are dependent upon private wells, not more I am 


told than haif-a-dozen in number, the general water supply of the 
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district being obtained from the works of the Grimsby Water Works 


Company. ‘These works were constructed in 1862, and pump a supply 
from artesian borings in the chalk at Cleethorpes and Little Coates, 


whence it flows directly into the mains and is distributed on constant 


service, without the intervention of storage cisterns, to houses in 

Grimsby, New Clee, and Cleethorpes. ‘The water is stated to be of 

excellent quality. i | ) 
As in Grimsby, midden privies have been abolished, and a form of 


closet is in general use wherein a rectangular wooden box is the. 


receptacle for both excrement and house refuse. There are not more 
than 350 waterclosets in the district, all of which are provided with 
proper flushing apparatus. Scavenging of the wooden receptacles is 


done by contract and is carried out during the night at intervals of 10 


to 14 days, the boxes being simply emptied into water-tight but open 





carts and replaced. In the course of my inquiry I noticed overfull and 


leaky boxes, and having regard to the objectionable mode of collection, 
there can be no question that it would be in the interests of the public 
health that the Authority should undertake the scavenging of their: 
district by their own servants, and thus secure more frequent removal, 
If properly designed boxes or pails with close fitting lids and covered 
vans were provided, this removal could be effected in daylight, so that 
the receptacles might be effectually cleansed. rs 
In 1882, the joint intercepting sewer spoken of in Dr. Parsons’s report. 
as about to be constructed at the joint cost of Grimsby Corporation and 
Clee-with-Weelsby Local Board was laid down. It receives the whole 
of the sewage of New Clee and of the larger and more densely inhabited 


portion of Grimsby. Commencing with a diameter of two feet, it in-— 


creases to a diameter of 4 feet 6 inches, and after receiving main culverts 
from both districts and the East Marsh or Clee drain, is continued in 
an outfall of 7 feet diameter constructed by the Manchester, Sheffield, 


and Lincoln Railway Company, to its point of discharge into the 


Humber to the east of the fish dock. | 
The Clee drain referred to is an agricultural dyke traversing the dis- 


trict, partly covered and, partly open and forming, at places, the. line of 
boundary between Grimsby and New Clee. It formerly received sewage | 


and refuse matters from fish-curing houses along its banks, but these 
have been diverted by the construction of the conjoint main sewer 
described. The latter is provided with closing doors at its outlet which 
is tide-locked for about six hours in every twelve, and during this interval, 
sewage and drainage waters are backed up and stagnate in the sewers, 
This main sewer is not provided with any effectual means of ventilation, 


Since its construction a considerable part of New Clee has been sewered, _ 
_ the chief district sewer being an egg-shaped brick culvert 3 feet 6 inches 


in diameter passing along Oxford Street, and joining the combined main 


sewer in Albion Street, Grimsby, at which point it is furnished with a. 


tidal valve. The smaller sewers of the system are of pipes ranging from 
2 feet to 9 inches in diameter. af ha, 
Means of ventilation for the district sewers have been provided by 
surface gratings at manholes at frequent intervals along their course, but 
this provision has been defeated by the obstruction of the several open- 


ings by deep trays of charcoal, through which no current of air could by — 
any possibility penetrate. Flushing is said to be systematically carried — 
out once a fortnight. Save at one point in Charles Street, an examina- 


tion of several sewers showed a satisfactory freedom from deposit, 


Few houses have sinks indoors, these being conveniently placed — 
outside in the backyard below the watertap. In some houses with in- ° 


door sinks, the pipe was found to communicate directly with the drains, - 
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and the small belltrap was found displaced, allowing, as experiments APP. A. No. 15. 
_ showed, steady indraught of foul air into the dwelling. The yard sinks on the Sanitary 
are almost without exception of faulty construction and consist of a large State of Clee- 
° ie with-Weelsby 
catchpit, locally and appropriately termed a cesspool, constructed and Great 
commonly of brick and trapped either by a vertical flagstone or loose Grimsby. with 


reference tothe 


iron trap. In the latter instance there is nothing to prevent the escape Prevalence of - 
of sewer air into the yard, and this in effect was found taking place as ee ee DE 
might be expected under such conditions. ‘These catchpits hold several Page. 
gallons of slopwater and more or less of solid matters, and are emptied 
at the instance of the Authority who contract with a person to effect 

this emptying at intervals of three months. Watercloset soil pipes are 


inadequately ventilated by 24-inch pipes instead of being carried up in 


full diameter as required by the byelaws, and similarly, the proper | : > 


ventilation of house drains, although provided for by the byelaws, is in 

no instance carried out, rain water pipes being in general use for this 

purpose.—So thas in effect it may be said that under existing circum- 

stances of sewer ventilation throughout the district the only ready means 

of exit for sewer air has been on and about house premises. ‘The foul 

condition of the contents of several of the sewers and their branches 

has been further aggravated by the construction of large catchpits or 

cesspools on the line of some of the drains common to a row or street 

of houses, these, as in the case of the yard cesspool, being likewise 

looked after by the person who contracts with the Sanitary Authority. ice 
Mr. Richard Brocklesby, M.R.C.S., is Medical Officer of Health at a Sanitary 
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salary of 251., one half of which is repaid from the Parliamentary Grant, *@™imistration 


Mr. Brocklesby is also Medical Officer to the No. 2 district of Caistor 
Union, comprising New Clee, Cleethorpes, and the N.E. ward of Great 
Grimsby. As Health Officer he makes frequent inspections of his 
district and advises his Authority upon its sanitary circumstances and 
requirements. The duties of the office of Inspector of Nuisances devolve 


upon the Surveyor to the Authority, Mr. Coulson, an energetic officer, ea Oe 


but whose special duties render the efficient discharge of his other 
important office quite impracticable. The appointment of someone 
giving his whole time to the work of constant and systematic nuisance 
inspection is a matter of pressing necessity. 


The Local Board was formed in 1878. Since then the following loans ey ‘ : 


have been sanctioned by the Local Government Board :— 





Purpose of Loan. | Amount, | Date of Sanction, 





£ 
~ 2,000 28th May 1879. 
- 3,000 13th September 1881. 
1,000 24th December 1884, 
a 3,500 7th August 1885. 
- 6,500 | Ditto. 


Offices and site 

Sewerage works 
Ditto 

=2 * Ditto 

Paving works - 
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In April 1880, the Board’s model byelaws for the prevention of 
nuisances, the regulation of common lodging-houses and slaughter- 
houses, and with respect to new streets and buildings were adopted. 
But with the exception of houses in Guildford and Bedford Streets 


built upon made ground occupying former brick ponds, the important 


sanitary clauses relating to the concreting of the sites of dwelling- 
houses and to the ventilation of house drains, have not been enforced. 
Yet these provisions are of great and special importance throughout 
such a district as this. 
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The condition of the private slaughter-houses, nine in number upon is 


the register, calls for no special remark. 
Milk shops are registered, but have not yet come under systematic 
inspection. : aes 
The Authority have made no provision for the disinfection by heat of 
infected articles of clothing and bedding. 
In consequence of the appearance of small-pox in the district in 
December last, and the refusal of the Grimsby Sanitary Authority to 


admit cases from New Clee into their hospital, the Local Board proceeded - 


with the erection of a four-warded wooden pavilion which was opened 
for the reception of patients on March 17. It occupies a site of 14 
acres, 550 yards distant from the nearest dwellings, fenced around with 
close boarding 6 feet hich, and is constructed of double match-boarding 
with an interspace of 4} inches filled with sawdust. ‘The foundations 
are of brick, and the roof of boards covered with felt. Water is laid on 
from the mains, and the drains are connected with the district sewers, 
Since the beginning of the outbreak until Aprii 27, 107 cases of small- 
pox are known to have occurred, of which 58 have been removed to the 
hospital. | 


Borouau or Great Grimspy: Urban Sanitary Authority. 


As regards the sanitary condition of the Borough of Grimsby, the . 


chief improvement effected since Dr Parsons’s visit in 1881, is the con- 
struction of the .conjoint main sewer already described as taking the 


sewage of New Clee and of the chief part of Grimsby. The rest of the - 


town, comprising parts of the north-west and south-west wards, drains as 


formerly into the Haycroft drain, which has its outfall at the Pywipe 
Sluice on the west side of the docks. I cannot learn that anything 


beyond the construction of this one sewer has been done to give effect 


to the recommendations. appended to Dr. Parsons’s report, nor with the. 


exception of some minor improvements, to the later recommendations 
consequent upon Dr. Blaxall’s visit in 1885. 
Wells to the number of between 70 and 80 are in use in different 


localities, no comprehensive action having yet been taken (beyond the — 


closure of such as have actually been condemned on chemical analysis) 


for their abolition and for ‘substitution of the town water, although 


the Medical Officer of Health has had reason to attribute frequent occur- 
rences of typhoid fever to these wells, and the Authority theinselves 
recognise, in the character of their surroundings, the dangers of these 
local supplies. Among some well waters recently sent for chemical 


analysis, were two taken by Dr. Newby, and Mr. Moody, the Inspector _ 


of Nuisances, one from a pump-well supplying 10 houses in Duncombe 





Street, into which the yard cesspool was discovered to leak, and the - : 


other from a pump supplying six houses, but since closed, which shortly 
before yielded water of a “stinking and undrinkable character.” Yet 
the resuits of analyses of the samples in question appear to have led 
the analyst to the following conclusions: “ Water of a very high degree 
“ of purity, and if drawn clear of deposit, everthing that could be 
“* desired”; and, “seems to have received salt water to a small extent, 
“* fairly good water if allowed to stand to allow the slight deposit to 
‘“‘ subside.” The instance is a good one, as showing the need for other 
than chemical observation of the characters of a water supply. 

There are, it is stated, some 1,150 waterclosets and 5,700 box privies 
in the borough, the latter being emptied by coniract at intervals of 10 
und 14 days, during the night and into open earts, as in New Clee. 


The Borough Surveyor has specially reported to the Sanitary Authority 





upon the evils of the present method of excrement removal, recom- 
mending the adoption of a properly carried out pail system, but so far 
nothing has been done. 

The sewers are without adequate means of ventilation or provision 
for flushing, although both outfalls are blocked at every tide for some 
five or six hours, or even longer. During this interval the sewage is 
Staynant in the sewers, and the chief available means of escape for 
the foul air is by rainwater pipes and the defective traps of sinks and 
catchpits on house premises over the town. ‘These catchpits or “ cess- 
pools” are in themselves most objectionable elements in house drainage 
arrangements, allowing foul accumulation of solid and liquid refuse for 
periods of two to three months, when (it is said) they are emptied by 
contract on behalf of the Authority. 

_ The Borough Surveyor has reported on the main drainage of the 
borough during the recent prevalence of fever, and refers to the question 
of flushing and ventilation of the sewers in connexion with recommenda- 
tions for efficient provision for these purposes. . The following passages 
occur in his report: 

“ Owing to the absence of any great amount of fall the sewers of 
Grimsby require special attention in the matter of flushing in order to 
keep them clean and free from deposit, and this remark applies more 
particularly to the branch or minor ones than to the main sewers which 
are to a great extent clean and in fair condition. 

% * * * 


“The greater number, however, of the sewers are unprovided with 
Jamp holes or manholes whereby flushing and inspection can be carried 
out, and this should be remedied as soon as possible. ‘This is a serious 
deficiency of the sewerage system, for it is utterly impossible to keep 
the sewers clean and in good order without a constant and systematic 
inspection. Under the present arrangement, if a stoppage occurs in 
any of our sewers, I have to set men to break away the street and work 
down to the sewer at various points until the obstacle is arrived at and 
this is a serious cost to the town; not to mention the inconvenience to 


traffic and the damage to the surface of the road. Whereas, if man- 


holes were made and surface covers were piaced on the sewers, at the 


intersection of one sewer with another, and a further manhole or lamp- 


hole were constructed at the upper or dead ends of each branch sewer, 
the question of a stoppage could be settled in as many minutes as it 
now takes hours. These ventilating manholes and lampholes should 
never be more than 100 yards apart, and should be placed at every 
change of direction and gradient of the sewer. 

* * * % 

‘The sewerage system as regards its ventilation is practically un- 
provided with any effectual means of escape for foul gases, as owing 
to the absence of ventilation by the requisite number of proper surface 
gratings, and shafts at frequent intervals, the sewer air is forced out at 
the weakest points of resistance, and these are the street gullies and 
yard cesspools, and inside houses, the waterclosets and baths. 

“« The rain-water spouts too act as ventilators, but these I consider a 
most dangerous channel for the relief of sewer gas, which escapes from 
the joints owing to their never being properly cemented, and from these 
openings and the head at the top the noxious vapours are discharged in 
close proximity to the windows of dwelling-houses.” 

These important matters are, I am informed by the Town Clerk, now 
under the immediate consideration of the Sanitary Authority. So also 
the present byelaws relating to house drainage and new buildings, 
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dated 1861, are now undergoing revision on the basis of the Board’s 
model series. 

Certain of the improvements of the le hospital for infectious 
diseases suggested by Dr. Blaxall at his visit to Grimsby i in 1885, have 
been made; but the chief of them, namely, provision for separate treat- | 
ment at one and the same time of two different infectious diseases, has 
only been begun under stress of the current small-pox epidemic. A 
two-warded brick building, to hereafter afford facilities for such separa- 
tion of diseases, is now in course of erection, its immediate purpose being’ 
the housing of “convalescent small-pox patients. Nothing has yet been 
done to remedy the insecure enclosure of the site, about 14 1 acres, which 
is still merely fenced around by open posts and rails. 

A hot air disinfecting stove has been provided, consisting oe an iron 
chamber heated with gas, but .of questionable efficiency ; the caretaker 
informing me that he finds it difficult to avoid She hs ees the clothes and 
other things submitted for disinfection. 

As a result of Dr. Blaxall’s visit, Grimsby was constituted a Port 
Sanitary District, and the Town Comal, as Port Sanitary Authority, 
have appointed an Inspector of Shipping, who gives his whole time to 
the work. The advantages of systematic inspection of vessels have 
been shown during the present outbreak of small-pox, since of 174 
cases admitted to hospital at the time of my inquiry, 26 had been 
removed from fishing vessels. ‘These were smacksmen who, residing in 
Grimsby and New Clee, had sickened of the disease while at sea. 


FEVER AND OTHER INFECTIOUS DISEASES IN Ney CLEE AND 
GREAT GRIMSBY, 


The aimee table gives the total number of dats from intecifens 
diseases, and the rate per 1,000 births of children dying within the first 
year of life in each of the eight years 1880-87 in New Clee and Great . 
Grimsby respectively. 


Inrant MoRTALITY AND Hae ha FROM ErmeEmic DIsEAsEs. 





New Clee Urban Sanitary District. Great Grimsby Urban Sanitary District. 














Population in 1871, 2,058. In 1881, 11,620. | Population in 1871, 20,244. In 1881, 28, 603. 
Kstimated in 1887, 17,000. Estimated in 1887, 35, 000. 
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A comparison of the two districts shows, when. difference of popula- 
tion is taken into account, a remark able similarity in the average 
mortality in the whole period from. the, more important of the above 
diseases. This is notably the case in regard to the fever and diarrhea 
‘mortality, and a circumstance of sicnificant interest in relation to what 
has already been told of the identity of both districts as to character of 
population and physical and sanitary conditions. 
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Deaths from typhoid or enteric fever year by year indicate the App. A.No.15. 


habitual presence of this disease, Last year it prevailed to an unusual on the Sanitary 


amount, and was accompanied by an excessive mortality. State of Clee- 
mea hiner h ' F fe itis : with-Weelsby 
ist whic ave prepared from returns furnished to Dr. and Great 


% 
* 


_ Brocklesby by medical practitioners in New Clee, comprises altogether Gtimsby, with “ 


eR, 


TU Ny 
en 
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reference to the | 


55 households in which 120 cases of fever occurred during last year and Prevalence of 
thus far (April 25th) into the present year (1888). Of these 21 ended fhords ee De ae 


fatally, or about one in six,—a high rate of mortality. Page. 


In Grimsby for the same period less complete returns of sickness have Typhoid fever, 


been obtained, but lists received by Dr. Newby include 102 households New Clee 
and some 140 cases of fever, of which 26 have proved fatal, a rate of 
mortality nearly corresponding with that observed in New Clee. ‘The 
next table shows the distribution of deaths, and, so far as information 
obtained in the course of inquiry into the circumstances of the outbreak | 


Great Grimsby. ae 


{ir skese 


is available, of households attacked month by month in each district. ace 


New Clee. Grimsby. 











Months. acti 
Deaths, |Hyzesbells] Deatns, | Mousetolt 
1887, 
January E- eae hs ea} eas 
February - BS 1 ann ime 
March es 1 1 1 4 
April - = —s ae 1 6 
May - x =F I 1 3 
June - - — 3 2 8 
July - - us 8 ot h 
' August « 2 3 V4 l 8 
September - a 10 6 20 
October ~ 1 1 5 10 
November’ - 3 2 1 8 : 
December - 2 1 5 1 
1888. ; 

January - 1 2 2 9 : 
February - 3 1 4* 2 *3 in one family. 
March . — th, i a i 
April (25th) - — ua)! 2 2 ; 

Total = - 21 45 31 88 


a ENE te 


As to other 10 households in New Clee and other 14 in Grimsby, 
information about the dates of attack was not to be had. Secondary 


cases occurred in several of the invaded households in both districts. y ye 


Tn one family eight persons were one after another attacked ; in another 
six; five in a third; four each in five households : three each in five 
others; and two each in other five. In four households two deaths each 
occurred, and in one family there were three deaths. It will be noted 
that both in regard to sickness and mortality, typhoid fever showed its 
usual seasonal prevalence. 

As regards locality, in both districts the fever has been pretty 
generally although irregularly distributed, not confined to any particular 
area or group of streets, but attacking households in different parts of 
Grimsby and New Clee. Separate localities became attacked about the 
same time, while the dates of attack of the affected households in the same 
locality differed in consequence of the recurrence of fever at later 
periods of the outbreak. Thus, in the neighbourhood of Humber 





140 7 fe | : 
ae A. No.15. Street, New Clee, five families were attacked, but at successive dates, 
‘On the Sanitary between June and September. The poorer neighbourhoods have been 
‘ » State of Clee- chiefly affected. 

and Great The whole of the circumstances of the fever prevalence are, from 
_ Grimsby, with what has been said of its endemic existence, strongly suggestive of 


reference to the , A a, : ° : 
Prevalence of local insanitary conditions, common to both districts, and of a persistent 
Enteric Fever t. 

there; by Dr. sor . 
ee Page. Fe There was no evidence against the milk supply, wihoash in two 


instances milk had been sold uninterruptedly throughout illness from | 
et two infected households. In both instances the sale was to a limited 
x ' number of customers only, and upon them there had been no specia 
Be incidence of fever. 

. There is no reason to suspect the general water supply, but it is 
otherwise as regards the local wells, eon which some of the affected 
households ‘drew their supplies. These wells are subject to risk of 
specific contamination such as to suggest that these sources of water 
supply had some share in the whole prevalence of fever. As a more. 
strictly localised cause. of infection, instances came under notice in 
which it appeared to me that the iJness of successive members of a 
ges family had been due to the use of a box-privy into which the infected 
ee discharges of an earlier case had been thrown. But more frequently I 
ae found that such discharges were habitually disposed of during illness 
ces down the yard drain-inlete and catchpits—even down inside sinks — 
with a view to avoid infection of the privy-receptacles ; and in this way 
ie: I suspect a more intense infection of some of the smaller and defective 
aaa drains was brought about, as in Humber Street, for example, while the 
| practice is like enough to have led to a general: ‘infection of the sewers. 

In the greater number of invaded households, examination of their 
sanitary arrangements revealed the existence of defects which, in the 
unventilated state of the public sewers along with faults of private 
drainage already described, offered abundant facilities for the escape of 
sewer air into and about the dwellings. Such sewer air could not fail 
at times to be charged in greater or less degree with the infection of 
. enteric fever. In certain houses wherein fever had occurred, complaint 
was made of bad smells, not from any inlets or other obvious connexion 
with the drains, but from points of the flooring indoors, as if dependent 
upon emanations from a polluted soil below. 
ns Reviewing the whole prevalence of fever now shown to have been 
a common to the two. districts, there can be no question that these 
dangerous defects of sewerage and house-drainage must be held 
responsible for this unusual amount of sickness, just as they are no 
doubt responsible for the habitual presence of the disease in the 
districts. Probably the special spread and virulence of attack during 
last autumn, may be ascribed to the heat and drought of that season. 
The pollution of wells by excremental matters must be considered to 
have played a part in the epidemic. 
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No. 16. 


Report upon a Prevarence of TypHoiw Fever locally ascribed to APP. A.No. 16. 


certain SLAUGHTER-HOUSE Premises at New Bricuron, near 
BIRKENHEAD; by Mr. JoHN SPEAR. 


In October 1887 complaints were forwarded to the Board respecting 
the carrying on of the business of slaughtering in a populous locality of 
New Brighton, in the Wallasey Urban Sanitary District ; and it was 
alleged that typhoid fever had broken out in consequence of the 
emanations from a certain slaughter-house there situated. Asked to 
report upon the subject, the Medical Officer of Health affirmed that 
the business was carried on without nuisance, and was unconnected 
with the appearance of typhoid fever. Complaints, numerous and 
urgent, continued, however, to be received from residents of the locality, 
and in July 1888 it was reported that typhoid fever had again broken 
out, and was, in the opinion of the complainants, clearly traceable to 
efiluvia arising from the slaughter-house premises. Again, in a letter 
dated September 14th, 1888, it was. alleged, “the neighbourhood was 
“ free from fever previous to slaughtering; since then it has not been 


“ clear, except from October 1887 to June 1888, when slaughtering 


“¢ was not allowed.” In view of these representations I was instructed 
to visit the locality and make inquiries on the spot. 

On the 138th November I attended at the Wallasey Local Board 
Offices., The Chairman and several of the members of the Local 
Board, with their legal adviser, Medical Officer of Health, and Sur- 
veyor, were present, as well as the occupier of the slaughter-house, and 
certain of the complainants with their solicitor. ‘The circumstances of 
the case, together with the opinions that had been formed on either 
side, were, as far as possible, elucidated,—a task in which I received 
every assistance from the legal gentlemen present,—and I then pro- 
ceeded with my own personal investigation. I will deal first with the 
slaughter-house, the special subject-matter of complaint, and then with 
the fever prevalence. 


For many years slaughtering has been carried on on the premises in- 


question, but between 1876, or thereabouts, and 1883, there was an 
interval, and hence at the later date the business could only be re- 
established with the concurrence of the Sanitary Authority ; indeed, in 
1878 a conviction was obtained before the Justices against the then 
occupier for slaughtering without licence. 

In November 1883 the present tenant commenced slaughtering. 
Complaints were soon made to the Sanitary Authority, and the Medical 
Officer of Health and Surveyor were required to report upon the 
subject. Both expressed themselves (May 1884) not unfavourably, on 
the whole, in regard to the construction and condition of the premises, 
but both took exception to the situation; . . . “but the situation 
‘is objectionable,” the Medical Officer of Health reported, “ because 
“ so closely surrounded by dwelling-houses, to the occupants of which 
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‘“‘ the slaughter-house may prove a nuisance.” . . . . “I think if 
“ much slaughtering were carried on there, especially of pigs, it would 
‘¢ cause a nuisance.” Asa result, the Sanitary Authority refused the 
licence which had beer applied for, but a private communication was 
conveyed to Mr. Scott, the occupier, from the Health Committee, to the 
effect that so long as he continued to slaughter without nuisance his 
business would not be interfered with. ‘This arrangement, if so it may 
be called, continued until the autumn of 1887, some 30 sheep and two 
oxen being slaughtered on the premises weekly, when in October, in 


~ consequence of the renewed complaints, some of which, as already 


stated, reached the Board, proceedings were taken against Mr. Scott 
for slaughtering without licence, and a conviction obtained. 

Meanwhile the Sanitary Authority had decided against the erection 
of a public abattoir, and now, no doubt, Mr. Scott, although allowed 
the use of his brother’s licensed premises at Seacombe, some two miles 
distant, was put to considerable inconvenience. An agitation to secure 
for him the licence that had been denied was commenced, and the 
subject was again before the Sanitary Authority in June 1888. Mr. 
Salmon, the Surveyor, then advised the Authority unequivocally against 
the granting of a licence. In answer to questions put to him he stated 
that he had never said that Mr. Scott’s premises were in every way 
suitable for a licence. “ He said they were in an overcrowded neigh- 
“ bourhood, and if for no other reason, they were totally unsuitable.” 
The Medical Officer of Health,.on the other hand, stated that he had 
never found the slaughter- house in question to cause any nuisance, and, 
asked whether he considered the situation suitable, deciined, with the 


_ permission of the Chairman, to answer. It will be remembered, how- 


ever, that he had already reported the situation to be objectionable, 
so that it cannot be said that the Authority were left with imperfect 
information. At any rate, it was decided by a majority of eight to five 
to grant the licence. This was on June 7th, and on July 7th (after 


_ the next. meeting of the ALUGLOTLY) the licence daly signed, was for- 


warded to Mr. Scott.- 

The evidence is conflicting as to whether slaughtering was commenced 
on the earlier or the later of these two dates, and the point is considered 
by the complainants as of importance, since two of the cases of typhoid 


fever, alleged to be due to emanations from the slaughter-house, made 


their appearance previous to July 7th. Mr. Scott, it appears, on June 
8th wrote to the Clerk to the Sanitary Authority asking if he were 
then at liberty to use his slaughter-house, and receiving what he 


considered an undecided reply, resolved, so he affirms, to wait for the 


licence. In this statement he is supported by his slaughterman, an 
apprentice, the person who received garbage from his slaughter-house, 
and a monthly nurse employed at the time in his house. On the other 
hand, his next-door neighbour, Mr. Dolan, whose wife sickened of 
typhoid fever on July 3rd, is positive that slaughtering commenced on 
June 12th, and produces notes which purport to be a daily record of 
slaughtering from June 12th to July 2nd, which are said to have been 


taken at the time by a shopwoman in his employment, and are vouched 


for by her. The amount of stock bought by Mr. Scott at this time 
appears to have been from 30 to 50 sheep per week, and some three 
oxen. 

The shop and dwelling-house, the former large and commodious, 
stand as part of a row of shops and dwellings in Victoria Road, the 
main street of New Brighton. The height of the houses here is about 
32 feet from the ground level, and the premises at the back have 
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become by successive additions much confined. The space from the App. A.No.16, 
rear main walls to the back lane measures on an average some 40 feet, 6, Trphaih 
but the greater part of this is now covered by various outbuildings ; Fever at New 
some being extensions from the houses in their original Construction. aN: by 
and others stables, sheds, &c., put up for trade purposes. Taking eight Mr. Spear. 
houses of this row, of which Mr. Scott’s is the fifth, from Mason Street 
corner downwards, the following figures show approximately the 
amount of yard space that would have been available had the area from 
the main walls remained vacant, and the open space that actually 

exists. | 


ts 


No. 1. Area at rear from main walls to back lane, 1,400 square feet. Ba 
Uncovered yard spaces at rear, 330 square feet. ene 

No. 2. Area at rear from main walls to back lane, 528 square feet. 
Uncovered yard spaces at rear, 85 square feet. 


No. 3. Area at rear from main walls to back lane, 1,000 square feet. ee he 
Uncovered yard spaces at rear, 815 square feet. Nae 
No. 4. Area at rear from main walls to back lane, 1,000 square feet. Os ae 
Uncovered yard spaces at rear, 371 square feet. | 
No. 5. Area at rear from main walls to back lane, 1,440 square feet. “a 


Uncovered yard spaces at rear, 465 square feet. 3 
No. 6. Area at rear from main walls to back lane, 2,365 square feet. an ae 
Uncovered yard spaces at rear, 190 square feet. ) 
No. 7. Area at rear from main walls to back lane, 900 square feet. 
Uncovered yard spaces at area, 480 square feet. 1a A 
No. 8. Area at rear from main walls to back lane, 450 square feet. SO ene 
Uncovered yard spaces at rear, 72 square feet. ine 


It will be seen that nearly three fourths of the area behind these 
buildings, between the rear main wall and the back lane, is covered ce 
over—partly by high extensions from the main buildings, such as are Hy Oa 
unfortunately more or less general in most towns, but largely also by oa 
less legitimate erections, viz., sheds; stables (5) ; manure pits; slaughter- | Wea ne: 
houses (2, including the one newly licensed) ; lairs for cattle and sheep- Bea 

- pens. Besides the cattle and sheep kept for the purpose of slaughter at Bray 
the two slaughter-houses, eight and sometimes nine horses and ponies ie 
are stabled in the confined back premises of these eight dwellings, and ieee 
manure is allowed to accumulate sometimes for a month before removal. 

The back Jane itself is only 12 feet wide, and abutting upon it on the wae 
opposite side are the yards, some 15 feet deep, of Richmond Terrace, ; 
small tenement property. 

Briefly, the area in which this slaughter-house has been established 
may be said to be small and crowded, surrounded at almost every point 
by high buildings, and containing already a quite unusual number of 
sources of aérial contamination. | 

The slaughter-house in question is situated in No. 5 of the yards : 
above described. ‘The building, which was originally it is said a cart- 

_ shed, is of brick and open to the slated roof. It isin dimensions 14 feet “s 
by 10 feet 3 inches, and possesses a well-constructed floor of cement eae: 
concrete sloping to a trapped gully in the centre, which gully communi- 

cates, however, directly with the house-drain passing beneath the floor | 

of the dwelling. 

The height of the building to the eaves is 13 feet, and to the apex ; 
of the roof 16 feet; the ventilation, apart from the doors, one of which | 
opens from the back-yard, another from the back lane, and a third into 
a stable, is insufficient. The yard which intervenes between this 
building and the main wall of the house is 31 feet 9 inches in depth, 
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and although receiving some of the splashings from the slauguter-house, 
and the oozing of animal matter from hides, &c., often deposited on the 
yard, the surface is only paved roughly with porous bricks. Water is 
supplied to the slaughter-house by tap from the public mains, and a 
hose pipe is used for the purpose of washing the interior. A tank 
likewise, for the collection of rain water from the roof, is situated just 
beneath the surface of the yard spoken of, and possesses an overflow to 
the slaughter-house drain. ‘The water pumped from this tank has 
been complained of by the neighbours as so foul that the atmosphere at 
the back of the houses is polluted by it, but at the time of my visit this 
objection was not apparent. | 

At one side of the slaughter-house, and opening from it, is a stable 
where one horse, and sometimes a horse and pony are kept. This 
place is ill-ventilated, and immediately adjoining, and with open com- 
munication, is a large manure pit, said to be emptied once a week. 
Abutting upon this again is a large ash-pit, the: contents of which are 
only emptied monthly, and an ill-flushed water-closet with corroded pan. 
Between the building formed by the stable, &c., and the house-wall on 
that side, only a narrow passage of yard space, 3 feet by 14 feet, is left. 
This limited space is roughly paved, has opening on to it the ash-pit. 
and water-closet above referred to, and here sheep are penned previous 
to slaughter. . 

The premises afford no facility whatever for the lairage of cattle, and 
accordingly Mr. Scott rents a two-stalled stable in the yard of the York 
Hotel two doors from the slaughter-house. It is a small, badly-venti- 


lated, ill-paved place, and the space from the door right up to the back- 


door of the hotel is roofed with glass. At the time of my visit, two 
heifers and six sheep were penned here, and one of the latter received 
as I looked a severe kick from a heifer about whose heels the sheep 
are compelled to crowd. 

Speaking of the slaughter-house itself, so far as general tidiness can 
secure freedom from nuisance in a place so closely situated and slenderly 
provided there is no doubt Mr. Scott strives for this result. Blood and 
garbage are removed promptly after slaughter, and the place is as clean 
as the structural arrangements allow. 

Whatever may be thought, of the proceedings relating to Mr. Scott’s 
licence, and whatever may have really been the effect of this slaughter- 
house upon the public health, it is to be regarded as a serious error of 
judgment to have allowed such a business to be established in such a 
neighbourhood. . 

In 1877 the Local Government Board issued to Urban Sanitary 
Authorities a set of “ rules” as to site and structure of slaughter-houses, 
advising the Authorities that in the exercise of their discretionary 
powers of licensing such places these’ rules should influence their 
decision. The communication in question was referred to at. the 


meeting of the 13th November at the Local Board Offices, and was 


apparently well known to the Authority.’ Nevertheless, a perusal of 


these rules, which are printed at the end of this report, will show how 


seriously they were departed from when the licence in question was 
granted. | 

‘There are other slaughter-houises in the district in an unsatisfactory 
condition. The one already referred to as in the same row with 
Mr. Scott’s, is not only in a confined situation but is badly paved and 
dirty ; one that I visited at Liscard was approached by a filthy back 
lane, the surroundings were sloppy and neglected, and offal was deposited 
in the midden. 





a Se | Fever Prevalence. 

Referring to the urban sanitary district of Wallasey as a whole, it 
covers an area of 3,408 acres, and contains a population of some 32,000. 
_ The geological formation is that of the new red sandstone, with super- 
_ ficial alluvial deposits—clay, marl, sand, and gravel, Generally speaking 
the natural position of the district is exceedingly favourable, well 


‘elevated, and swept by sea breezes. The population is grouped into’ 


five or six detached villages, New Brighton, Liscard, Egremoni, Sea- 

combe, Poulton, and Wallasey, but for statistical purposes the old 
_ township divisions are taken, ‘These townships are three in number-— 
(1) Liseard (including New Brighton), with an estimated population of 
15,545; (2) Seacombe, including Poulton, estimated population, 14,201 ; 
(8) Wallasey, population, 2,044. Ihave annexed to this report certain 

mortality statistics, and available returns of sickness from fever, 
_Yelating to the district and to the several townships. a 

The average annual mortality rate from typhoid fever, for the four 

years and ten months, January 1884 to October 1888, was, for the 
whole district, equal to *22 per 1,000 of the population. In the various 
townships the corresponding average was ‘17 in Liscard (including 
- New Brighton); °32 in Seacombe, and *10 in Wallasey. © 

_ The Medical Officer of Health obtains returns of sickness from 

dispensary, but rarely from private practice; and as of course the 
former lies mainly in the poorer localities, the returns are of compara- 
tively little value in showing the relative localization of disease. So far 
as they go they coincide with the mortality returns 1 indicating a 
greater average prevalence of typhoid fever in the Seacombe township. 
- This latter contains, however, the poorer population. 


iis 


New Brighton consists chiefly of several streets and rows of smaller | 


dwellings situated on the sea-front, on sandy soil gradually sloping from 
_high-tide level. On the hillside above there are a number of villa and 
terrace houses, but the lower locality contains some two-thirds of the 
population of New Brighton, and the inhabitants are engaged for the 
most part in occupations incidental to a seaside resort of the poorer 
class and of excursionists. 
It is the opinion of medical men practising in the neighbourhood that 
the health of this lower locality is decidedly inferior to tiat of other 
_ parts.. Typhoid fever makes its appearance more frequently ; it is said 


- that scarlatina is more fatal and persistent ; that sore throats are more | 


common ; and that women after childbirth are apt to do less favourably. 
_ As to typhoid fever, so far as I have been able to ascertain, there have 
been, during the last two years, 20 cases in 17 different families living 
~in New Brighton. With one exception, these cases have all occurred 
_ in the lower locality, and in the exceptional one, the sufferer (a police- 
man) frequented that part in pursuit of his occupation; and this was 
the case also as regards an isolated attack that occurred in another 
township. It may be said then that, during these two years, 21 attacks, 
“in 18 families, are to be considered in connexion with the subject of 
_ fever prevalence in this lower locality. ‘The time of their occurrence 
was as follows :— 
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Persons of all ages and of both sexes suffered. Nine cases were — 


amongst. children under 16, and J2 above that age; 8 males and 13 
females were attacked. 
As to locality, the following streets were implicated ; Balmoral Road, 





5 cases; Egerton Street, 3 cases; Richmond Terrace, 4 cases; Victoria — 


Road, 1 case ; Windsor Street, 4 cases; Richmond Street, 1 case; 
Marine Hotel, 1 case. A policemen, living elsewhere but having his 
beat in this locality, was attacked, as well as a boy living elsewhere, 
but employed in a shopin Victoria Road. The case in Richmond Street 
was that of a boy employed likewise at the same shop. 

The closely covered areca about the slaughter-house suffered severely, 


and there was a small grouping of cases on the south side of Balmoral | 


Road, and another in Victoria Terrace, Egerton Street, but the cases 


are too few to speak of any marked localization. If the slaughter-house | 


be taken as a central point, in successive areas, each of 50 yards, there 
is found the following proportion of infected dwellings :— 


Within a circle of 50 yards radius, 35 houses: 4 family invasions, 
two attacks in lads employed at a shop within the area, but 
living elsewhere (including these two, 7 cases). 

Within a zone of 50-100 yards, 95 houses: 3 family invasions 


(4 cases), one sufferer was one of the two employed at the 


shop spoken of above. 

Within a second zone of 100-150 yards, 158 houses: 6 family in- 
vasions (7 cases). 

Beyond that area (but within the lower locality of New Brighton 
244 houses; 3 family invasions (3 cases). 


(The case of the policeman beyond the area designated is not classified. ) 


The history of the cases immediately about the slaughter-house, so — 


far as I have been able to recover it, is briefly as follows: In January 
1887, a woman living at 5, Richmond Terrace, some 13 yards distant 


from the slaughter-house, and a little nearer the lairage, was fatally 


attacked by the fever. It was a single Oe in the house, and the family _ 


have now removed. A woman who washed the clothing of the deceased 
contracted the disease, as well as a second womun residing with the one 
last named. ‘These two sufferers lived in the Balmoral Road, 100 yards 
from the slaughter-house, or just within the second radius; and in con- 


sidering all possible causes of their infection, it has to be noted that in — 


December 1886 a case of typhoid fever had occurred in another house in 
Balmoral Road. In August 1887, two persons living at No. 6, Rich- 
mond ‘Terrace, next door to No. 5, and a little nearer still to the 


slaughter-house, were infected. Both recovered, but this family also had — 


removed at the time of iny visit. The immediate locality (and indeed 


the whole within 100 yards of the slaughter-house) was free from fever. : 
until July 2nd, 1888, when Mrs. Dolan, living next door to Mr. Scott’s, — 


within half-a-dozen yards of the slaughter-house) was fatally attacked ; 


and, on the same day, a lad working in Mr. Snow’s shop, next door to — 
Mr. Dolan’s on the other side, sickened; the case likewise terminating — 
fatally, <A little later a second boy employed on the same premises — 
(Mr. Snow’s), but living at some distance, passed through an attack of 4 


what was called at the time pneumonia, but which there seems reason 


to believe was really one of fever, Ther, on July 28th, a boy who 4 


lived a little further off in Richmond Terrace, but who had’ since 


July 4th slept at No. 5, where the first of these cases occurred (in — 
January 1887), sickened of the disease. There were thus, during the — 


two years, in this immediate locality five cases of fever in four ‘families, 


and, without including the washerwomen in Balmoral Road, two attables a 


ta 
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in individuals employed there during the day. ‘The butcher’s family, App. A.No.16,  * 
- comprising eight persons living on the premises, were unaffected. On Typheid ewe 
_ In Balmoral Road a small grouping of cases has likewise been spoken Fever at New 
é , : 5 Wee é righton, PAs 
of. It is situated on the other side of the main street (Victoria Road), Cheshire; by 
and extends from 100 to 200 yards from the slaughter-house. Of the M™ Spear, 
20 houses on the south side of the street, four have been infected by aia: 
typhoid fever during the last two years—one in December 1886, one in 
January 1887 (the case of the washerwoman above referred to), one in 
May 1887, and one in November 1888. J am informed by a medical 
man who practises largely in the locality that this row of dwellings has 
been a favourite habitat of other infectious diseases. 

In Victoria Terrace, Egerton Street, two adjacent houses were rise 
infected in 1887, and one of them was again the seat of the disease in ies 
1888. ‘They are situated some 150 yards from the slaughter-house. Se 

No doubt this district of New Brighton is somewhat more than | 
usually subject to the importation of disease, but so far as inquiries | od 
showed, in only one of the list of cases given above was reasonable ; vee 
cause found for concluding that the disease had been imported from byes 
without. The tendency to grouping too observed above, and to the 

recurrence of the disease in the same locality in successive years, implies 
some local continuing cause. : 
There is no sufficient evidence therefore for regarding the slaughter- eas 
house as the origin of the fever prevalence. It is not an accurate repre- te 
sentation of the facts to say that ‘the neighbourhood was free from yee 
_* fever previous to slaughtering, since then it has not been clear except eat 
“ from October 1887 to June 1888, when slaughtering was not allowed.” Satie 
Of any indirect and subsidiary agency it is much more difficult to speak. s 
Undoubtedly the slaughter-house has contributed with several other aa 
conditions to vitiate the atmosphere of its immediate vicinity, and we pe: 
have abundant evidence that the contagia are apt to thrive in media , Us 
polluted by decomposing animal matter. oe 
The Water Supply of New Brighton is that common to the whole a 
district, and is pumped from wells in the New Red Sandstone. The ghee 
supply is on the constant system, but during the autumn of 1888, owing | ag 
to the relaying of the mains, considerable intermission in the service to 
the streets of New Brighton was necessary. There appears no ground 
for suspecting that the fever prevalence was ,related to the water Be 
supply. , 
As to the Milk Supply also the facts afforded no evidence of exten- ar 
sion of fever by that means. : | 





Sewerage and Drainage.—The greater part of New Brighton drains eee: 
to a sewer which passes down Victoria Road (the main street) to an 
outlet into the sea at low-water mark. Several of the branches of this 
sewer are ventilated by open man-holes, and pipe ventilators to private 

_ drains are in other places improperly relied upon as a means of sewer 
ventilation, but in the sewer itself no opening for this purpose is pro- 
vided in the last 600 yards atleast of its course along the Victoria Road. 
_ [The Surveycr tells me that originally there was an objection to the ; 
provision of openings here, owing to the amount of loose sand of which es 
the surface of the ground is composed, but that, now that the land is 
mostly built upon, this difficulty is removed.| The defect is probably Woe 
the more serious as twice every day the sewer for a short dis- Ae 
tance at least is tide-locked. Certain of the branch sewers are likewise 
unventilated. This is the case with the one draining the south side of 

- Balmoral Road, where, as 1 have said, fever has made its appearance at 


; Seen? 
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only by rain- water spouts, they are connected directly with the public 
sewers, and J heard several complaints of the escape of foul air from 
yard gullies and other drain openings. 

Although the Authority have done much of late years to remedy 
defects Be private drainage, the conditions are still in a large number of 
instances exceedingly unsatisfactory. Drains are commonly carried 
beneath the floors of dwellings, and without the special precautions 
necessary in such cases ; the disconnecting trap in the course of the 
external private drain is only exceptionally provided, and, though 


kitchen slop-stone pipes have been “ disconnected,” eullies, having 


unbroken communication with the drain, and so NG the sewer, often 
exist in cellars. J was led to visit certain “lock-up” shops, consisting 
chiefly of refreshment rooms and the like on the Parade, by finding 


that in two cases the families of the occupiers, living elsewhere, had_ 


suffered from fever; and here, in places much frequented by excur- 
sionists and other chance visitors, the condition of the private drainage 
was such as to cause a serious nuisance, well calculated to spread such 
a disease as typhoid fever. In one an excessively foul water-closet 


and lavatory were situated in a dark and wholly unventilated recess 
between two eating rooms, and I was told that in several other cases 


the structural arrangement was the same. ; 

_ The appearance of typhoid fever at New Brighton has been found 
so constantly associated with specially grave defects of drainage, as to 
create a strong suspicion that this cana has been the cause of 
mischief. It has been objected that the disease has recurred after 
defects have been remedied, but as to this, even if the remedy had 


always beeh thorough, which is very far from being the case, it must - 


not be forgotten that the typhoid- fever poison may make its home, 


there is every reason to believe, in the soil. That poison, once finding i 
its way by leaky drains or otherwise into the soil, is likely under ; 


favourable circumstances to reassert itself. 

In this relation, the history of the cases in the immediate vicinity of 
the slaughter- house is as follows: When fever broke out in January 
1887, at No. 5, Richmond Terrace, it was found that the sewer in the 


back street was defective and leaky and. partially blocked by deposit. — 


The drains, however, of the two houses, Nos. 5 and 6, were found not 
to discharge into this sewer, but to be carried beneath the houses, 
ostensibly to another sewer in the front street, but, in reality, owing 
to defective connexion, to a sort of cesspool that the discharge had 
made for itself in the soil. ‘These defects were remedied about 


February 1887; and, later, the privy middens with which the houses 
had up to that time been provided were converted into water-closets. 


The Surveyor gives the date of the completion of this latter work, in 


which of course much polluted soil had to be disturbed, as August 2nd; _ 


and it was about August 14th that fever was found to have invaded the 
house, No. 6. Another case of fever, it may be remembered, occurred | 
in the following year (July 28th, 1888), i in the person of a boy who had — 
been sleeping at No. 5 of this terrace; other cases had just previously 
occurred in the neighbourhood, one of these earlier sufferers being a 
relative of the boy whose infection i is now under notice. 

The cases referred to, the remaining ones of this group of cases, were 
three in number. Mrs. Dolan, living next doorto the butcher’s premises, 
sickened on July 2nd; a lad employed at Mr. Snow’s shop next door 
(two doors from the butcher’s) sickened on the same day, and another 
lad employed at the same place a little later. Mr. Dolan states that an 
extremely offensive odour had been noticed just before his wife’s 
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_ seizure, owing to the pumping out of the underground cistern, already App. A. No.6. 
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referred to, in the butcher’s yard. This offensiveness was not apparent on typhoid 
at the time of my visit, though the situation of the cistern was such as peer a yee 
to admit of its contamination from the yard surface. The circumstances Sheshine: ree: 
of the drainage seemed to me, however, to afford more ground for Mr.Spear. 
suspicion. One drain is made to serve the purposes of both the houses 
in question (those of Mr. Dolan and Mr. Snow). It is carried beneath 
_ the basement floor of both houses to its connexion with the unventilated 
_ sewer in Victoria Road. The special precautions in construction, proper ota 
in such cases, have not been used; and a direct connexion with the : 
_ drain exists, by means of a gully grating, in the cellar of each house. 
_ Twice during recent years this drain has caused obvious trouble by 
_ stoppage and leakage on Mr. Snow’s premises. The coincident appear- ie 
ance of fever and the common drainage defect, taken in conjunction 
_ with the experience elsewhere in this locality, would seem to possess 
_ significance. 
General Sanitary Administration—The district has obviously 
_ suffered much in its sanitary circumstances from the slovenly operations 
_ of the “speculative builder,” and from past neglect of proper supervision 
_ by the Sanitary Authority. Of late years, however, there has been a 
_ decided change in this respect, and the Sanitary Authority, aided now 
_ by an energetic Medical Officer of Health and Surveyor, have done 
much to remedy the evils that had arisen. Thus, during the last six 
years, over 1,200 cases of direct connexion between the interior of 
_ houses and the sewers have been dealt with. In a number of instances 
-water-closets have been removed from dark ill-ventilated corners in 
the interior of houses to the outer wall; in nearly 400 cases soil-pipes 
_ have been ventilated ; in 846 cases offensive privies have been converted 
into water-closets ; in 400 cases water-closets, previously imperfectly 
supplied, have been provided with flushing cisterns. In 242 cases the 
- surfaces of yards, passages, &c., have been flagged or otherwise made 
_ good. In addition to these private improvements public works of 
- much value have been accomplished. The roads are now, with few 
_ exceptions, it is said, and so far as I myself saw, in good condition. 
_ With trifling exception the whole district is sewered, and many of the a 
_ sewers, heretofore of most defective construction, have been relaid. 
_ Their means of ventilation, although still in many cases altogether 
- inadequate, have been augmented; hundreds of pits that have been | 
_ found in the invert of the old sewers, causing much deposit and stagna- 
_ tion, have been removed ; and a more satisfactory method of flushing 
_ has been partially introduced. For combating outbreaks of infectious 
_ disease a small isolation hospital, with necessary adjuncts, has recently ope 
_ been erected, and has already done good service. The disinfection of ate 











infected houses, &c., is carried out under the supervision of the medical Piece 
~ officer of health. | } Jone 
Ee “In the scavenging of the district an alteration in the present methods ee 
is needed. Even when water-closets are substituted for the old privy = | ea 
- middens, the ash-pit of the latter is retained, and removal of the refuse Reins, 
_ only takes place at monthly intervals. The improper accumulation of bh : 


f) 


_ stabie manure about dwellings has already been referred to. ef 


Pes 


ae 3 Boarpd’s RECOMMENDATIONS. ne 

_ The chief points to which the attention of the Authority is still. | ay 
_ required are the following :-— | ye 
_ 1. Hach sewer should be ventilated efficiently, and independently of ne 


_ private drains. 








\.No.t6é, 2. In addition to the improvements i in piece drainage already: set 0 a 
mad foot; further attention should be eee to Sie that are ee! er 
cellars oF houses. ) Cee ‘ reel 
3. All large ashpits causing nuisance should be donate by staal f 
bins or moveable receptacles ; and a weekly, or bi-weekly, or daily — 
removal of refuse _(accordi ing to the nature of the locality) should be 
provided for. 
4, The removal of manure and trade refuse should be placed aden * 


more strict regulations. : 
5. Nuisances arising from the i improper keeping of animals should Bes 
ae with. / cate 


Nuisances arising from Avant of the proper surface pevsig and. 
dais of house yards should be abated. , eee 
7. The slaughter-house byelaws should be strictly it osoea oye ae 
8. For the protection of the district against epidemic disease — the . 
Authority should endeavour to secure that prompt information of al 
cases of Je Lae oe be supplied to the Medical Officer of pierce 
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Extract from Preratory Mremoranpum to MoprL, ByrLaws Gi: 
(Serres VI.) issued by the Locan GovernmENT Boarp for the : 
use of UrBan Sanitary AUTHORITIES, 25th July 1877. oe 
“But as regards premises for which, under section 126, the licence of | et y 
- the Sanitary Authority will be required, the Board have been advised | 
that, in the exercise of the discretionary power of licensing which has pees 
been conferred upon the Sanitary Authority, the following rules as to an 
site and structure should influence their decision upon each application ee 
for a licence : ; ‘ 
1. The premises to be erected, or to be used and occupied as a 
slaughter-house, should not be within 100 feet of any dwelling-house ; 
; ae 
One mee 
ie 
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“Are. A. A. No. 16. gadiihe site should be such as to admit of free Foauoeion i direct com- 
- munication with the external air on two sides at least of the slaughter- | 


house. 


2. Lairs for cattle in connexion with the slanghter-house should not be 
within 100 feet of a dwelling-house. 


3. The slaughter-house should not in any part be below the cnsface of 
the adjoining ground. 


4. The approach to the slaughter-house should not be on an incline of 


“more than one in four, and should not be through any iwole ee or 
shop. ‘ 


5. No room or loft should be constructed over the sacha onse 4 


6. The slaughter-house should be provided with an adequate tank or | 
other proper receptacle for water, so placed that the bottom shall not be 
less than six feet above the level of the floor of the slaughter-house. 


7. The slaughter-house should be provided with means of phonons 
ventilation. 


8. The slaughter-house should be well paved with coal or sowie 
and laid with proper slope and channel towards a gully, which should be 


properly trapped and covered with a grating, the bars of which should be — 


not more than three-eighths of an inch apart. 
Provision for the effectual drainage of the slaughter-house should also 
be made. 7 


9, The surface of the walle | in the interior of the sivunhterhonse should © 
be covered with hard, smooth, impervious material, to a sufficient height. 


10. No watercloset, privy, or cesspool should be constructed within the 
slaughter-house. 3 

There should be no direct communication boupecy the Sie house 
and any stable, watercloset, privy, or cesspool. 


11. Every lair for cattle in connexion with the slaughter-house should 
bo properly paved, drained, and ventilated. ! 
No habitable room should be constructed over any lair.” 
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ReEPorrT on a widespread Errpemic of ScarnaTIna in the Urpan 

_ Sanrrary District of Lower BrixuAm (DEVONSHIRE), and upon 
the GeneraL Sanitary Cownprrion of the Town; by Dr. 
BLAXALL. . 3 


Tue parish of Brixham, situated on the south side of Torbay, con- 


tains the small towns of Higher and Lower Brixham, which so far as 
continuity of streets is concerned might be regarded as one town, but. 


for “‘sanitary purposes ” the two parts of the parish are under separate 
jurisdiction, Higher Brixham being under the Totnes Rural Sanitary 
Authority, and. Lower Brisbane” under a local board constituted in 


1862. 


- Lower Brixham, with which this report is concerned, covers an area 
of some 399 acres, situated partly at the shore end of a deep narrow 
valley that extends in a south-westerly direction from the sea up to 
Churston, and partly in a second valley that goes southward up to 


‘Higher Brixham, the two valleys intersecting each other about the 


~ middle of the town of Lower Brixham. The hills at the shore end of 





- the Churston valley rise to an elevation of 160 feet above sea-level, and 


their summits are about 480 yards apart. At the low level near the 


quays the dwellings stand thickly packed in courts, alleys, narrow lanes, 
or streets, but on ‘the slopes of the hills they are built in zig-zag streets, 


tier upon tier, until the summits are reached. ‘Two small streams enter 
the town, one from each valley. The geological formation is ae 
the rock frequently cropping up to the surface. 

_ Lower‘Brixham is the principal seat of the Torbay fisheries, and is 


.. provided with artificial harbours and quays partially protected from the 


force of the sea by a breakwater. It possesses numerous trawlers and 
other fishing boats which bring their cargoes here, and the landing of 


4 the fish on the quays, together with the selling, cleansing, packing, ‘amd 


despatching of.it presents a strikingly animated scene. 
In 1881 the population was enumerated at 5,366, and is now esti- 


_ mated to have increased to some 5,800 or 6,000 persons. Nearly all 


the men and growing lads are engaged i in the fishing trade. 

Upon arrival at Brixham I called upon the chairman of the Authority, 
and put myself in communication with the several officers, medical 
practitioners, and head teachers of the various schools. ‘The medical 
practitioners courteously supplied me with lists of cases of scarlatina 
that had come under their notice, and the teachers with lists of children 
who left school through sickness during the two months that intervened 
between the time of re-opening of the schools on the 3rd of September 
after the summer holidays, and the time of closing of them again on the 
2nd of November on account of the prevalence of searlatina. The 
returns showed that a very large number of families had been invaded 
with scarlatina, and that scarcely any part of the town had altogether 
escaped. 

I propose to report, first, on the sanitary conditions under which the 


) 3 people live. 


SANITARY CIRCUMSTANCES. ’ 


Sewerage and Drainage.—Some years ago the Authority carried out 
a system of sewerage, laying down Jenning’s patent glazed pipes of 
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various calibre in the several streets, and connecting en witb the 
ne sewer, which is constructed of brick, egg-shaped, and measures 

5 feet by 3 feet 4 inches. This sewer receives the water of the two 
streams already mentioned, at their junction in the centre of the town 
near the Local Board Office, and is then led along the back of Middle 
Street, past the gasworks, to a place outside the quay on the sea shore, 
where if discharges above low-water mark, the outlet being exposed for 
two hours or so “when the tide is out. The outlet is not provided with 
a flap-valve, hence the wind coming from certain quarters blows direct 
up the sewers. As the tide rises the water also gains an entrance, 
flowing up the sewer to the low-lying parts of thie town, and so damming 
back the sewage. Further, during heavy ranfall the storm water 
courses down the steep streets in considerable volume, and rushes into 
the sewers with great velocity, causing flooding of the lower parts of the 
town, and to remedy this evil relief sewers have recently been laid to 
carry off part of the storm water. ‘I am informed that the joints of the 
sewers as originally laid were secured with clay, and became so leaky as 
to necessitate the relaying of certain of the sewers: also that one of the 
sewers, that in Fore Street, had to be taken up on account of faulty 
eradient, when the Authority substituted a new sewer laid down Fore 
Street and Bank Lane to the main sewer. 


King Street sewer is provided with a flushing tank with a discharge | 





the full bore of the sewer. Other sewers are flushed by means ae % 


hoses attached to hydrants, but these do not effectually fulfil the pur- 
pose, as the volume of water so discharged into the sewers is small, 
and hitherto this flushing could only be carried on for sewers below a 
certain elevation, as the town water supply would not reach the top of 
the town. The ventilation of tide-locked sewers is always a matter of 
considerable importance, but it has been almost altogether neglected 
here, for apparently only three 4-inch shafts have been ‘provided for the 


purpose. True, certain of the rain-water pipes pass to the sewers;. 


these, however, add but little to the efficiency of the ventilation, for 
when most needed to relieve air pressure during the times of rainfall, 
they are employed in carrying water into the sewers. The street grids 
are as arule trapped, but the traps are often forced, as evidenced by 
the complaints I received of stinks emanating from them both at the 
high and low levels. Where grids are untrapped, as at Browses Court 
(low level) and Sea View (high level), I noticed quite a volume of foui 
air escaping, much to the discomfort of residents in the neighbourhood. 
The faulty character of the house drainage is also an element of con- 
siderable danger to health, the sink pipes and drains very commonly 
going direct “into. the sewers, thus affording a passage for the con 


veyance of the sewer air into the dwellings. Complaints of intolerable 
stinks in houses were general. Bell traps are much used, and were not - 


infrequently found off or broken. At places I found drain-inlets 
utrapped, and at Sea View, behind Braddick’s house, I observed an 
exaggerated nuisance from this condition. 

I am told that improvements have been made in house drainage by 
laying down glazed pipes where the construction of drains has been 
found faulty: but it would seein likely that drains of defective con- 
struction still exist. ‘Thus in a court leading from Higher Street I 


observed a closet drain, apparently simply a channel in the rock. 


covered over with tiles, causing considerable nuisance to the occupants 
of a cottage, owing to the tiles | being broken. 

Closets —The closet accommodation of the town is of a most unsatis- 
factory character. Where closets are placed in suitable positions in 
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yards they are Rochon provided with water for flushing, and consequent 
blockage of drains with accumulated excrement is frequent. But a 
greater evil exists in the most unseemly positions in which the closet 
pans are occasionally placed, sometimes in the window sill of a living 
room where the family live, cook, and take their meals, or in a pantry 
where food is kept, or in a bed-room, or again under the staircase, in 
the cellar or washhouse, and so forth ; these make-shift. closets being 
unprovided with water for flushing and being often without means of 
air or light. Many dwellings have no closet accommodation at all, and 
have neither available ground space outside nor any suitable position 
within the dwelling to admit of closet provision. Here the families are 
supposed to keep the excrement in vessels till it is fetched away. This 


is professedly done by means of metal carts sent round daily to collect 


house refuse. But in some instances the excrement is thrown on to the 
street grids, creating revolting nuisance. <A few cess-pit privies came 
under observation, which might at little cost be converted into pail 
closets. | 

Water Supply.—JIn 1871 the Authority provided the district with a 
water supply derived from springs situated in Higher Brixham, in the 
immediate vicinity of the celebrated spring known as “ Lady “Well, i 
which for many years was remarkable for the ebbing and flowing of the 
water at regular intervals, until some cutting work carried out in the 
rock put astop to this phenomenon. ‘The water is now derived from two 
reservoirs, said to be capable of holding 419,958 gallons, and fed by 


pipes driven underground. From these reservoirs the water is led in 


iron pipes to the town, and there distributed to dwellings and stand 
pipes situated at such levels as the water will reach, the source not 


being sufficiently high to enable the water to be carried to the highest 


parts of the town. Measures have recently been taken to improve the 
supply to higher levels by providing an iron reservoir, into which water 
will be pumped up, and thence distributed to the town by gravitation. 
The supply is on the continuous system, and is said to be ‘plentiful and 
wholesome. I could see no reason to suspect the quality of the water 


at its source, but I found evidence of exposure to pollution at four 


places in the course of its distribution, where water-pipes were in direct 
communication with closet-pans. Again, in some dwellings where there 
are closet-cisterns, water is drawn from these nominally for lavatory 
purposes, but probably also for drinking. Dwellings situated above the 
level supplied by town water, and. some few of those situated at lower 
levels, are at present dependent upon rain-water collected from the roofs 
in tanks, and this is used for drinking as well as for domestic purposes. 
This water was often complained of as being thick and black, which is 
likely enough to be the case, considering the extent to which the roofs 
of town dwellings are exposed to smoke “deposit. Some of the overflow 
pipes from rain-water tanks apparently went direct to drains. Some 30 


to 40 families derive their drinking water from a private source belonging 


to Mr. Fogwell. The water is collected in a small reservoir situated in 
his carden on the New Road, Churston Valley, by means of pipes which 
ave said to bring water down from two wells situated above the level of 
the reservoir ; the supply being conveyed from the reservoir in pipes to 
the several dwellings. A small stream runs close alongside the reservoir, 
and if polluted by sewage, as it is said to be, cannot fail to endanger the 
purity of this water supply. The surface of the water in the reservoir 
was covered with a thick green scum, giving it a repugnant appearance, 
aay quite explaining the general complaints I received of the quantity of 

nsects the water contained. In three or four places I found families 
ae water derived from wells sunk in dangerous proximity to drains 
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and sewers. The “ Greenwood Well,” on the road to Higher Brixham, _ 
is much used by the people in its vicinity. This water appears at the — 
surface close to the stream which passes from Higher to Lower 
Brixham, and is said to be polluted with drainage, &c. 

House Accommodation.—Many comfortable tidy-looking and cleanly 
dwellings came under notice, but others, notably those already referred 
to as closely packed together in courts and alleys, stand back-to-back, 


and besides being rendered unwholesome by the escape into them of 


sewer-air from closet-pans or drains, they are in a dirty, neglected 
state. Some few are dilapidated, whilst others suffer from dampness. 
Certain yards are well paved with conerete or cement, but others with 
pebbles, the interstices between which retain the wet. And further, © 
these yards and other confined spaces around the dwellings are polluted 
by excremental matters, fish offal, and other refuse thrown on the sewer 
gratings, &c. ‘There are no common lodging-houses in this district. 

Refuse Removal.—Fixed. receptacles for fish refuse are provided on — 
the quay, and it is said that they are systematically cleared out, and the 
quays washed down after fish sales. The Authority carry out street 
sweeping and scavenging, but the configuration of the town, together 
with the domestic habits which I have described, throw difficulties in 
the way of the work being effectually done. House refuse is removed 
by contract daily in covered metal carts provided for the purpose. 

There are two slaughter-houses in the district, both removed from 
dwellings, but they are not registered, nor, in regard to construction 
and management, can they be considered satisfactory. Just outside the 
one at Ranscombe I observed a large accumulation of blood, garbage, 
and manure covering an area of some 30 feet by 15 feet. Pigs and 
other animals are not generally kept, but in the few instances met with 
they were in unwholesome relation to dwellings. | 

The Authority possess byelaws of old date (1865) relating to the | 
prevention of nuisances, cleansing of foot-paths, regulation of slaughter- 
houses, common lodging-houses, and construction of new streets, but 
they have not been enforced. | 

There are several milk shops in the town, but the Act which came. 
into operation in 1886 for the registering of dairies, &c., has been dis- 
regarded, for milk shops have neither been registered nor inspected. So 
far as I could learn there are no cows kept in the district, but all the 
milk is brought in from the surrounding country, and is said to be sold 
within an hour or two of its arrival. When kept it usually stands in 


the shop. In two or three instances I saw milk for sale standing in the 


near vicinity of drain inlets. 

Isolation of Infection—The Authority have made no infectious 
hospital provision, although the Board have frequently brought the 
importance of the subject under their notice, nor have they provided 
means for disinfecting infected articles of clothing, bedding, &e. 


SCARLATINA PREVALENCE. 
Scarlatina was present in and around this district some months 


previous to its assuming epidemic proportions in September last, one 


death having been registered from scarlatina as far back as April, as» 
occurring in a farm-house near Higher Brixham, the disease continuing 


to hang about that house for some time. Shortly afterwards a mild case 


occurred in a child residing in Lower Brixham. The precise date of 
this attack is not known, as the case escaped detection until the child 
died of dropsy in July. Another case followed in Higher Brixham in 
the beginning of July in a family who had recently removed here from 
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- Medical Otiicer of Health reported to the Sanitary Authority as fol- 


~ 


lows :—“ The present sanitary condition of the town is very good, with 


“ the exception of a slight oubreak of scarlatina of a mild character; no He De, Blaxalte a 


_“ other zymotic disease has been brought under my notice.” 


About the third or fourth week in July there was a fresh introduction 


of the disease into Lower Brixham by the arrival of an infected person | 


- from Plymouth, and a little later on (end of July) a further introduction 
_ by an infected family arriving from South Wales ; subsequent spread of 


the disease from this family was distinctly traced to three separate 


families living in their neighbourhood. I found a popular disposition 
prevailing to assign the origin of the epidemic to this last introduction, 
but it took place, as has been said, only after scarlatina had been 
hanging about the district for some months. : 
Altogether I made inquiry and inspection of some 300 dwellings, 


and found that out of these 180 had been invaded with scarlatina, 
- 8 prior to the opening of the schools on the 3rd September after the 
~ summer holidays, and 172 subsequently. In all there were 351 cases 
and 43 deaths up to the end of December. ‘The disease is still present 
in the town.* The infected houses are scattered about the district ; 


as 


some standing at high and some at low levels, and being usually in 
eroups of from three to six or more. For example, (1) Middle Street, 


where seven or eight dwellings standing together were invaded; 


(2) Cumbers Court, consisting of three dwellings all invaded ; (3) Mount. 


Pleasant Road, seven or eight infected dwellings standing in a terrace ; 
- and so in other places. 


There was no evidence to throw suspicion upon sewer air or other 


excremental conditions within or around dwellings, as having been the 


means of spreading the fever; nor did milk or any other article of diet 


appear to have been concerned in its spread, but the whole inquiry has 


gone to show that this spread was effected by personal intereommunica- 
tion between infected and healthy, the schools playing a prominent part 


in the dissemination. 


There are five Board or National schools in Lower Brixham, and two 


in Higher Brixham. They were all closed on August 3rd for the 


summer holidays, and re-opened on September 3rd, This re-opening 
of the schools was followed by a marked and continued increase in the 


spread of the disease until November 38rd, when, by advice of the 


Medical Officer of Health, they were again closed. ; 
Besides the above there were the Sunday and certain ‘ Dames’ 


Schools,” which uudoubtedly were factors in spreading the disease. 


The subjoined Tables are prepared to show (A.) the total number of 
families invaded and the dates at which they became invaded, with the 
number of first attacks in families that occurred in schocl-going children, 


side by sidé with the number of such attacks in non-school-going - 


children and others ; and (B.) the total number of cases and deaths in 
children of each year of age up to 15 years. 

It will be seen, by reference to Table A, that prior to the 1st of 
September (and so prior to the opening of the schools on September 
3rd) eight families were invaded ; that there were 25 fresh attacks 


_ during the month of Stptember and 77 during October. Then there 


was observed a decline in the first week of November, followed by a 


certain increase in the second week ended November 10th. This 
_ appeared to be due, as will be presently explained, to a large gathering 


of people for a public ceremony. From November 10th there was a 


- notable diminution in the weekly number of families attacked, and this 





* Report bears date January 1889. 
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TABLE A. 
Week ending 


Weekly Sequence of First Attacks in Families from the 1st September to the 29th December. — 
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again to nine families freshly invaded during the last week of the year, 
This last rise possibly finds explanation in the greater intercommunica- 
tion between families and friends at Christmas-tide. 

During the nine weeks (September 3rd to November 2nd) that the 
schools were open, 115 families were invaded, against 50 in the suc- 


ceeding eight weeks, when they were closed, this latter period including 


the exceptionally high number in the week ending the 10th November 
above referred to. 

Within three days of the re-opening of the schools on September 8rd, 
three children returned home from school ill with scarlatina. It follows 
that they had attended there when incubating the disease, and they were 
in all probability the means of introducing the disease into the schools. 
From this time scarlatina continued to spread amongst school-going 
children ; and 87 persons had to tell the tale of the first attacks in their 
families being in the persons of children who “returned from school 
ill” with the complaint. 

Evidence went to show that the infection was kept up in the schools 
by children from infected families continuing to go to schoo! up to the 
time of being themselves attacked, or, until the schoo!s were closed; 
and again by children convalescing from the disease returning to 


_ school when in the desquamating stage. 


In this way the disease spread from infected to healthy children in 
the schools, and was carried by them to their respective homes, each 
newly-infected child and family becoming in turn a fresh centre of 
infection to their immediate neighbours and others with whom they 
came in contact. Thus there is no difficulty in accounting for the 
wide-spread nature of the epidemic, as well as for the scattered groups 
of dwellings that were invaded, as already mentioned. I witnessed 
many examples of reckless exposure of infected persons. In one house 
three members of the family suffering from scarlatina were seated in 
the same room with a lad who, having just come in for his dinner, was 
about to return to his shop where he would serve customers. Ina 
second house a neighbour’s child had come in to play with a little one 
convalescing from the disease; while in several other dwellings I saw 
infected children occupying the general living room frequented by 
neighbours and others. Again, eye-witnesses spoke of children in the 
streets peeling the skin off their fingers to see who could get the largest 
flake. J heard also of the infected dead being frequently kept in the 
houses from three to seven days awaiting burial, the children and 
neighbours in some instances going in to view the body, and attending 
the funerals in large numbers. J met with repeated instances in which 
attacks followed within a few days of such exposure to infection, 
notably so one case in which a child was taken to see the dead body of 
its little friend, and three or four days afterwards was attacked with 


-searlatina, and died within the fortnight; subsequently the three 


remaining children suffered from scarlatina, and the: mother from sore- 
throat, while the father suffered from erysipelas. 

Witb regard to the public ceremony to which the increase of cases 
during the week ended the 10th of November has been referred, this 
took place on November 5th, on the occasion of laying a memorial 
stone on the spot where the Prince of Orange landed, and a large 
concourse of persons was thus brought together. Many persons stated 
that the first time of their children going out after their illness was to 
witness this ceremony ; others that their children were well when they 


went to see the stone laid; but four or five days afterwards they were. 
* down with the fever.’ ‘There can be little doubt that this assembling 
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of infected and healthy persons was instrumental in spreading the © 


disease. 

A certain predisposition to contract the disease seemed apparent i in 
several fanilies, it being no unusual thing to find near relatives attacked © 
with the disease, while ‘others equally exposed escaped the infection. 

Further, it transpired that some persons and families invaded during 
the present epidemic had suffered from the disease four years ago when 
scarlatina was prevailing in Brixham. One family, in which five cases 
and three deaths have occurred during the recent epidemic, had three 
cases and one death on the former occasion, the two survivors being now 
attacked for the second time. | 

Many other instances of second attacks came under observation 
during this inquiry. 

Reference to Tables A. and B. shows a total of 180 families invaded, 
with 351 cases. and 43 deaths. Multiple cases of definite scarlatina, 


from two to six in number, were observed in 94 of the families, to say 


nothing of cases of suspicious sorethroat. But medical practitioners 


spoke of bad and troublesome sorethroats as being of frequent occur- 


rence in families that had been invaded by eruptive scarlatina; so 


probably there was more disease of a scarlatinal nature in the district 
than is expressed by the above figures. 
Multiple deaths, too, took place in some invaded families; one 


family losing three, and two others losing two of their members. As. 


regards the fatality of the disease among persons attacked, it is to be 
recorded that in the closely packed and generally unwholesome dwell- 


ings of the lower parts of the town, an excessive mortality took 


place. No less than 11 out of 48 known cases were fatal in the houses 
of these ioeqltvigs, or nearly one death to three recoveries; whereas in 
the remainder of the district, the deaths were 32 out of 303 known 
attacks, or more than eight recoveries to each death. . 

The data of the foregoing Table B. as to attacks in this district are 


‘so far complete as to yield evidence of some interest respecting the age- 


distribution of attacks. In successive years of life, up to four years ; of 
age, it is found that the children had an increasing liability to attack ; 
and in subsequent years a diminishing liability. But in this connexion 
the previous prevalence of scarlatina “four years ago has to be remem- 
bered. ‘The lability to death after attack did not quite follow the same 
rule. Children under three died in the proportion of one-fourth of the 
attacks ; but in the fourth year of life (the period of maximum suscep- 
tibility to attack) the disease was much less fatal, the deaths numbering 
only one-tenth of the attacks. 

It would appear plain from the foregoing history that at one time it 
was within the ability of the Sanitary Authority to prevent the epidemic. 
There was no sudden outbreak affecting simultaneously any number of 
families, but for some weeks there were only afew cases which might 
have been isolated, if a place for their reception had been at hand; and 
such isolation with efficient measures of disinfection of clothing and — 
bedding would in all probability have stayed the further spread of the 


ve disease, and have been the means of saving some hundreds of cases of | 


sickness, and some dozens.of lives. The Authority, however, were not — 
in a position to carry out such isolation or disinfection. ‘They had no 
isolation hospital, nor did they attempt to improvise one to meet the 
emergency. ‘They were at no pains to prevent the exposure of infected _ 
persons and things, or even to warn people against that free intercommu- 
nication which they knew to be going on between infected and healthy. 
The Medical Officer of Health, beyond advising the closing of theschools 


at the beginning of November (i. e., after the disease had made a firm 
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_lodgment in the town) has done nothing to assist or guide his Authority Arr. A.NoW7 


in this time of urgent need. 
The full effects of the evils of this epidemic cannot’ be estimated by 


the sickness and mortality above recorded, not to mention the money 


cost of the sickness, or the impairment of health to survivors :—it will 
be sufficient to point in addition to the discredit incurred by the town 
through this epidemic. This hus already made itself felt by visitors 
ceasing to frequent the place, a circumstance of which I received general 
complaint. 

IT have already mentioned that scarlatina was not extinct at the end of 


_ the year, when my inspection terminated. Further I learned during my 


Inquiry, of measles recently introduced into the town. I accordingly 
addressed a letter to the Authority, proposing for their adoption such 
measures to prevent the spread of these diseases as would be available 
for instant use. 


Sanitary Administration.-—Mr. Searle, Parochial Medical Officer of 
the Brixham District (Totnes Union), holds the appointment of Medical 


_ Officer of Health at a salary of 20/. per annum, no part of which is paid 
_ from moneys voted by Parliament. 


He has not fulfilled the duties attaching to his office in any such 
manner as is contemplated by the Public Health Acts and required by 
the Board’s Instructions. He has made no inspection of his district, 
nor has he advised his Authority as to the adoption of measures 


_ necessary to prevent the spread of infectious disease and to remedy 


unwholesome conditions calculated to exercise a prejudicial influence 
upon the health of the community. He ascribes this neglect to the, 
terms of his appointment not requiring him to carry out such duties. 
At the time of my. visit he was not receiving returns of mortality in 
accordance with the Board’s memorandum of July 1885 :—they were 
sent to him for a while at irregular intervals, the Authority paying 


the registrar 1/. Js. per annum to supply them, but this payment was 
stopped a few months since. 


' Mr. Widdicombe has just recently been appointed Inspector of 
Nuisances and water bailiff for the urban district, and road surveyor 
to the whole parish, at the small salary of 60/. per annum, partly paid 


by the Highway Board. Of the 60/., 122. only is allotted in payment 


of the duties of Inspector of Nuisances. It has been shown that this 


- district stands in special need of strict supervision and close searching 
out of nuisances. And it remains for the Authority to consider whether 
_ they can reasonably expect the work to be satisfactorily done under 


ere 


the present arrangements and for the small salary given. 
The Authority have done much good work in paving and lighting 
the town, as also in providing it with sewerage and water supply and in 


carrying out measures to improve the same. On the other hand, in 
_ their current sanitary administration they have signally failed, as herein- 


before stated, to fulfil the requirements of their own byelaws, and to 


give effect to the Public Health Act in regard specially to the clauses 


relating to disease prevention and to nuisances. Such failure would 


appear to be in part due to their not making proper use of the Medical 
Officer of Health and Inspector of Nuisances appointed in accordance with 
the requirements of the Public Health Act to assist them. No doubt 
they have in some respects great inherited difficulties to contend with in 


carrying out their duties, owing to the close manner in which dwellings 


are crowded together in the old parts of the town. But even as to this 


_ much might have been done under the advice of a careful Medical Officer 
of Health, and by the aid of a vigilant Inspector of Nuisances, to improve 
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the condition under which the peopie live, to secure efficient ventilation 
and cleanliness of dwellings, and to insure their precincts being kept in 
a wholesome condition. JI am informed that frequent notices have been 
posted up warning people not to commit nuisances by throwing filth on 
the street grids, &c., but in no instance could I learn that legal or other 
action had been taken to enforce the notice. The excuses alleged were 
that the “ notices were torn down,” and the “ difficulty of finding the 
offender,” but such difficulties would hardly be pleaded by an Authority 
in earnest about its sanitary duty. Asa riparian authority they have 
neglected to secure such inspection of vessels as is directed by the 
Public Health Act (section 110). This inspection is for Brixham a 
matter of considerable importance, seeing that a very large number of 
small craft frequent this port. 
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On Pleuro-pnen- 
monic Fever in | 


Dr. Batiarn’s Rerorr upon an Errpemic Marapy prevalent. in een 
a 2 ‘ . n te 
MrppiksproucH and its neighbourhood, the most obvious hood; by 
character of the Disease being PLEuRO-PNEUMONIA [PreuRo- P¥ Ballard. 


PNEUMONIC FEVER |. 


Harty in June 1888 a communication from Dr. Malcolmson, the 
Medical Officer of Health of Middlesbrough, reached the Board, giving | 
information that a serious and very fatal epidemic of pneumonia had oe ae 

for some time been prevailing in that town, that it had attracted public | 
notice, and that it had occasioned some degree of panic. He asked the 
assistance of the Medical Department in investigating and dealing with 
it, and I was consequently instructed to visit Middlesbrough in com- 
pliance with this request. This instruction was received by the Town 
Council with satisfaction, and by giving directions to all their officers ae 
to afford me all the assistance I needed, and in other ways, they did all Oe aoe 
in their power to aid and facilitate the inquiry. ae 

Prior to my arrival in Middlesbrough on the 15th June, the 

majority of the medical practitioners in the town had, at my request 3 
(conveyed to them by Dr. Malcolmson), furnished lists of cases of sie 
pneumonia that had occurred in their several practices since the : 
previous November, and they subsequently supplemented them by lists 
of cases that occurred later on. Shortly after my arrival in Middles- ee 
brough, I received information that the malady prevalent there was | 
not confined to that town, but had been prevalent also in some neigh- Fes 
bouring local board districts on the south side of the Tees and 
situated between Middlesbrough and the sea coast, namely, in Ormesby, Waar 
Normanby, and Eston local board districts. At a later date I received 

the Board’s instructions to include these districts in my inquiry, and 

consequently obtained from the medical gentlemen practising in these ow 
places lists of the cases that had come under their notice. About ‘ae 
these lists I shall have something more to say presently. aioe 

Up to the time of my inquiry nothing had been done to acquire a a 
knowledge of the pathology of the current disease ; no post-mortem 
examinations had been made. But on my arrival, several of the 
principal medical men in Middlesbrough and in the neighbouring 
districts invaded, gave me opportunities of seeing some of their cases, and, 

whenever it was practicable, obtained for me opportunities of patho- 
logical investigation. I had also the very valuable assistance of Dr. Klein 
‘in the pathological part of the ifquiry (see pp. 314 to 326). I found 
various notions existing among the medical men who had had charge of 
cases as to the mode of origin and mode of spread of the epidemic. Some 
of them were of opinion that it was due to the remarkable character of 
the season ; others to the topographical peculiarities of the town; others 
that the disease spread through personal communication from the sick 
to the healthy ; others held that it was due to a concurrence of all these 
causes. One belief held popularly was that it was an infectious disease ; 
another that it was due to the inhalation of dust given off in a certain 
‘newly-established process for the manufacture of an agricultural manure 
out of the basic lining of the converters employed in the making of steel 
by the Gilchrist-Thomas method. Some of the medical men in Middles- 
brough entertained the last-mentioned notion; they thought it might 
have had something to do with it. 
_ It appeared probable, therefore, that I had before me a task of no is 
little difficulty, and one which the amount of time I could give 3 
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_. Arp. A.No.18. to it would hardly enable me to complete to my full satisfaction. And — 
Qn Pleuro-pnen- SO it turned out :—I do not, after about two months’ inquiry on the 
ek a adicapc Gat, spot, pretend to have reached the bottom of the whole matter. Never- — 
and neighbour- theless I hope that, if I have failed in this, I have at any rate — 
| Baa. succeeded in establishing some points of importance, both as respects | 
exe the pathology and etiology of the malady, and in indicating the direction — 
Rap in which further inquiry may be usefully pushed. | i 
ea The interest of the inquiry is by no means confined to Middles- 
Jae brough. From time to time the annual reports made by medical 
is officers of health sin various parts of the kingdom to their several 
| sanitary authorities have contained notices of localised outbreaks of — 
‘‘epidemic pneumonia,” having clinical features (where they are re- 
2 corded) more or less similar to those observed in the Middlesbrough — 
Bi : epidemic; and medical journalism, both British and continental, has 
ee from time to time given indications that some malady, liable to be— 
a epidemic and apparently communicable from person to person, and of 
which pneumonia is the chief feature, is by no means uncommon both — 
here and abroad, and that it has attracted the attention of skilled 
observers, both from a pathological and causative point of view. — 
Curiously enough, while I was at Middlesbrough, I received a letter 
from Dr. G. Ollive, of Nantes, physician to the Hotel Dieu and pro- — 
fessor in the school of medicine there, informing me that a similar 
epidemic to that I was investigating had been observed in Nantes _ 
gee during the month of June among the workmen at a factory where (as 
Bee in Middlesbrough) the basic lining of steel converters was broken up — 
es for the manufacture ofa manure... Dr. Ollive subsequently published a 
elie paper upon the subject in the “ Gazette Médicale de Nantes,” a copy of — 
which he obligingly sent me. To Dr. Ollive’s observations, as well as 
to the published records mentioned above, I shall have occasion to refer - 
at a later period of this report (p. 238). In the meantime I mention 
them here in order to make clear to the Board that the inquiry I had to — 
pursue was one not only of local, but of national, and indeed of even of. | 
more than national, importance. For I have reason to believe that Iam 
& here dealing with a malady of a highly fatal nature, the specific character 
ae of which has not been hitherto atthoritatively recognised, but which, 
ee passing under the name of “pneumonia,” and so having been con- — 
~ founded with pneumonic attacks of a less dangerous kind, may have ~ 
been for a longer or shorter time adding materially to the death-rate of 
this and other countries. — : 3 | 
After these introductory remarks, I may proceed, as systematically as 
the subject will permit, to record the facts which the inquiry has 
elicited, so far as Middlesbrough and*its neighbourhood are concerned, 
and to draw such inferences as these facts appear to warrant. 
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Topography of Middlesbrough and the neighbouring Districts. i 

The town of Middlesbrough is situated in the hollow of a bend of. 4 
the Tees about seven miles from the sea, at a spot where from a — 

northerly direction it makes a sudden turn to the south-east and east, — 

e _ and where the river is about 700 feet broad before it begins to widen — 
oe asia th out into its estuary. On the south side of the estuary the valley is wide,. . 
i and the land for some distance from the shore is flat and marshy; but it 
as then begins to rise to a range of hills, first very gradually and then bya 
3 | steeper gradient. In this valley lie in succession (see sketch map No. I.) 
ae the local board districts of Ormesby, Normanby, and Eston, all within — 
a the parliamentary borough of Middlesbrough, and beyond these lie, ~ 


me, 


* 


facing the sea, the towns of Redcar and Coatham (virtually one place). | 
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SkETCH Map N° I. 


SHOWING TOPOGRAPHY OF MIDDLESBOROUGH, AND NEIGHBOURING DISTRICTS. 
A \ 
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4 SKETCH MaP N° Il. 
BOROUGH OF MIDDLESBOROUGH AND LOC. GOV! DIST. OF NORTH ORMESBY. 
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[ ‘Each é the above-named local board districts extends from the 
shore of the estuary to some distance up the hills to the south, and 
[ so includes a more or less flat part near the river and an elevated part at a 
distance from it. Each local board district has a border of marsh land near 
the river; then further south, at the beginning of the rise a small town, 
and then on the side of the hill a village or villages of a much more 
rural character. The town in the local board district of Ormesby is 
called North Ormesby, that in Normanby is called South Bank, ae 
that in Eston is Grange Town. The villages upon the hill sides are 
severally Ormesby, Normanby, and Eston. The largest of these villages 
is Eston; the other two are small, and the houses scattered. 
ee The Town and Borough of Middlesbrough. 
The town and municipal borough of Middlesbrough extends over 
an area of 2,731 acres, about one fourth of which is continuously 
covered with dwelling-houses. The Middlesbrough and Redcar Rail- 
/ way intersects this built-on portion of the borough from east to west. 
It is important to mention this, because the older part of the town to 
the north of the railway is thus. eut off fromthe newer part to the south 
of it, and these two parts of the town have distinguishing features. Of 
the part at the north cut off by the railway, a large acreage in the 
angle formed by the river at its bend, z.e., the extreme Horthe west portion 
of the borough (see sketch map No. II.) is covered with iron and 
‘steel works, which extend in succession along the shore of the river 
to the boundary of the borough at the north-east. Thus it may be said 
that, as respects the whole of that part of the borough, which is con- 
tinuously covered with dwelling-houses, it is embraced everywhere 
except at the south by this class of industrial establishments. The rest 
of the borough to the south of the railway contains, in addition to 
part of the town proper, the considerable village of Linthorpe as well 
as much agricultural land at its extreme south, and intermediateiy a 
handsome and extensive recreation ground, Albert Park, with patches 
of continuous buildings or groups of streets, which in a few years will 
be connected with what is at present the town of Middlesbrough. 
The union workhouse is situated near the village of Linihorpe in 
this intermediate portion, and is surrounded by agricultural iand. It 
is to be noted that the older part of the town, that part north of the 
railway, stands upon the sides and summit of a low hill rising from the 
river brink and the railway to a height of about 40 feet or a little more 
above low-water mark, in the neighbourhood of the market-place and 
old town hall. There is no other thickly-populated part of the borough 
that stands higher than 80 feet above datum, except the village of Lin- 
thorpe, which stands at about 40 feet. The lowest populated part of the 
borough (elevation about 14 feet) is at the north-east end of Marsh Road, 
the next being between this and 16 feet at a number of comparatively new 
streets about the gasholders between Marsh Road and the river. The soil 
over the greater part of the borough is clay toa considerable depth, and it, 
may be said generally that in the old part north of the railway it is 
‘sand. But there are exceptions. Thus at the southern part of the 
borough, about the workhouse and cemetery, the clay is superficial only, 
at a few feet from the surface it becomes sandy, and lower down the clay 
and sand are laminated. Again, in the lower parts of the old town, 
near the river, where at earlier periods there was marsh, the soil is peaty. 
It must be added that in Durham Street, and in other of the lowest 
parts north of the railway, and in the neighbourhood of Marsh Road, 
the roadways have been artificially raised, but not with domestic refuse, 
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either clay from excavations or slag from the ironworks having been 
used for the purpose, with macadam and flint at the top. : 
Before proceeding with my account of the town it is requisite that I 
should say something as to its history. It is one of the most remark- 
able towns in the kingdom in respect of the rapidity of its growth 
during recent years. Up to about 50 years ago Middlesbrough was 
little more than a village, and up to about the year 1866 the town 


consisted of the part north of the railway east of what is now Stockton 


Street, and of a few scattered houses close to the railway on the south. 
The low part north and south of the storage gasholders has been built 
comparatively recently. ‘The very much larger part of Middlesbrough 
south of the railway has been built since 1866 for the accommodation 


of the large population which swarmed into the town in consequence of 


the great development of the iron-making industry, and concomitantly 
enlarged trade of the town.* © | | : 
This land to the south of the railway constituted what was known as 


ce 


A) Ae a 


the Middlesbrough Estate, which about 1866 began to be sold off in’ 


detail to building speculators. During the earlier succeeding years 
there was, in consequence of arrangements I need not enter upon, much 
laxity on the part of the town authorities in respect of the exercise of 
their contro] over the open space about houses and the width of streets and 
back passages; but since a duly qualified surveyor has been in office, 


these matters have been strictly attended to, and the byelaws of the Town | 


Council in this respect are stated to have been duly observed. Hence it is, 
that the part immediately adjoining the railway on its south side has all the 
faults of construction which I shall presently describe as characterising 
the old town on the north side, while the mass of buildings congregated 
on the rest of the south side contrasts very favourably with the north 


the whole it may be said with regard to the laying out of streets on the 


south side (with the exception above mentioned), no serious fault is to _ 
be found with their width, the width of their back passages, or the _ 


amount of space at their rear. Some of the streets are rather too long 


side in these and in other respects essential for healthy dwellings. On _ 


without break, but that is about all. On the north side, however, all 


but the main or principal streets (such as Durham Street, South and 
North Streets, Stockton Street, Hast and West Streets, and Lower 
Hast Street), that is the streets of small houses, are narrow, and the 
back passages are also narrow ; some of the houses are ill-ventilated 
or are placed back-to-back or have but little space at rear; and almost 
universally, in this old part of the town, wide streets and narrow streets 
alike abound in courts. Some of these courts are very close, ill-venti- 
lated, and unwholesome. ‘The streets north and south of the gasholders 
are laid out and constructed more after the fashion of the streets on 


the south side. It is in the northern part of the town that all the. 


common lodging-houses are situated, of which I have a list of 21 


furnished to me by the superintendent of police. Some of them are — 


in the narrow and some in the wide principal streets. ig 
Sewerage.—There are two systems of main sewers, one for the north 
side and the other for the south side of the railway. Both require 
description. J. The sewers on the north side have been in existence 
long before 1866. There are two. outfalls, one at Watson’s Wharf 
from which a 3-feet brick sewer is carried up behind Stockton Street, 
with a fall of =4,, and across the railway to Boundary Road on the 
south side. The other outfall is more to the east at Bolekow Vaughan 


eo 





_ “In 1866 the rateable value of the borough was 66,893/.; in 1870, 106,699/. ; 
in 1880, 214,284/.; and in 1887, 225,568/. . 
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~ Works, from which a 4’ 6” x 3’ brick sewer is carried in a south- Avr.A.No.is, 
westerly direction along Dock Street, where it has*‘a fall of about Op picuro-pneu- 
- g$ 5, having first received a branch from Commercial Street (fall ,4,) pote rane 
and along Bridge Street, where it is much flatter. The two outfalls ik molnieotr: i, 
are protected by good tidai flaps which are reduplicated at some hoods by | 
yards above the outlets. Into these two main sewers the streets ~ 
included within the space thus enclosed have been sewered according 
to convenience. ‘The houses built upon “ ‘The Marsh,’—z.e., the low 
district north and south of the gasholders, are sewered into the Stockton 
Street main sewer. The small number of houses existing on the 
south side prior to 1866 were at first sewered into the Stockton ‘ 
Street main sewer where it crosses the railway: an alteration de- 
scribed below has since been made, but otherwise this system has Mae. 
remained unaltered since its construction. The subsidiary sewers are oH 4 
of all sorts of construction in the older part of the town, but many er ee 
unsatisfactory ones have been replaced by pipes as occasion has Be 
arisen. 2. On. the south side, when the Middlesbrough Estate was % vot 
laid out for building in 1866, a separate scheme for main sewering was oa 


= 


adopted, and has been carried out and extended, with necessary modifica- faecr 
_ tions as circumstances required to the present time, under the direction ae 
of Mr. E. D. Latham, the borough surveyor. It is thus constituted ae 
now :—The outfall is by a 5’ iron pipe into the river at the extreme . a 
eastern end of the borough, about opposite Cargo Fleet Railway roa ae 


Station, where there are requisite arrangements for shutting out tidal 
influx by means of a tidal flap and penstock. From this spot there isan _ | 
intercepting “storage”? sewer which follows the course of the railway _ a 
westward to about opposite the Newport Ironworks near the western 
extremity of the newer part of the town. It has no great fall. It 
picks up inits course the subsidiary sewers on the south side which . ae 
originally ran into the Stockton Street sewer: these subsidiary sewers {ih eee 
_ themselves were not reconstructed but were left with all their original or. 
faults. But Mr. Latham found that he could utilise the old Stockton © Mresiee e 
Street and Bridge Street sewers on the north side as storm overflows for | es 
the new “storage sewer,’ and he did so by connexions at Boundary 
Road (West Bridge) and across the railway from near the Exchange to 
Bridge Street. It may be important to note here that in this way an 
air communication was established between the two systems of sewers. ae 
_ As a main sewer provision for Linthorpe and the newer portion of the rae. 
borough to the south, a ‘ branch storage sewer ” was carried from the 
intercepting “ storage sewer” above described to the end of the built-on a 
part of the Marton Road, with a fall of ;,45. At this point it ceases mt 
to be a “storage sewer ” and, where at this spot it receives the sewer 
from Linthorpe, there is a sudden fall from the latter (a cataract of 
some feet), From this Linthorpe sewer at a point near the Albert 
Park an overflow sewer has been constructed to the river near the aah 
Newport landing. The subsidiary sewers are, with an exception to be ie 
stated below, of duly socketted pipes carried up alternate streets, and 
from these branch sewers pass up the “ back streets” (or back passages 
at the rear of domestic yards) to receive the drainage from domestic 
yards and premises. During the early years of construction of the south 
side (when, as stated before, the town authorities exercised but a lax 
control) these subsidiary sewers were badly constructed, some indeed 
with pipes, but many. with what are termed “segmental tiles’? put 
together without cement or mortar and therefore pervious. They easily 
‘became choked up and from time to time as they became obviously 
inefficient they have been replaced by pipes. But many such branch 
sewers still exist in the part bounded by the Boundary Road, Newport Er, 
Road, and railway. 
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- sewer. | 
become after a time filled with deposit of filth, and where the man-holes’ 


took their chance of being 


Man-holes.—1. In the old northern part of the town the borough 
surveyor says he knows of about 50 which have hitherto been regarded 
as the property of the sanitary authority, the Town Council of Middles- 
brough. They are of bad construction, being all provided at the bottom 
with a catch-pit sunk 2’ 6” or 3’ below the invert of the sewer. The 
arrangement is shown in vertical section upon Plan | (Addendum). I 
chanced in the course of my inquiry to meet with others in ‘back 


streets, ” and the surveyor tells me there are plenty of such in all parts, 


how many and where exactly situated he cannot tell, since the sanitary 
authority has hitherto not regarded these others as their property and only 
dealt with them under the Public Health Act, where obvious nuisance 
arose trom their neglect. Such man-holes still exist also in that part of the 
south side which formerly was connected with the Stockton Street 
Wherever they exist, these cesspits (for they are virtually such) 


have openings in the sewer for ventilation (which is only in a few 
instances, most of them having closely covered doors) must necessarily 


foul the atmosphere about them ; and this it is to be observed is liable to _ 


occur in the most densely built-on and most densely populated part of 
the town. The catch pits which the Town Council have regarded as 


their property, have been emptied by their workmen at intervals of 


about a month, but those which they have regarded as private property 
cleaned until they became such obvious 
nuisances that they could be left alone no longer. 2. In the new 
southern part of the town there are no such catch-pits either in the 
main or subsidiary sewers ; the bottoms of the man-holes are flush with 


‘the inverts. itt 


Ventilation of Sewers.—1. No means of ventilation were provided 
when the sewers in the older part of the town were constructed, the 


man-holes at that time being all covered and metalled over ; but some 


years ago the present town surveyor constructed at the old town hall, 
where, at the highest point of the district, there was a convergence of 
main sewers, a 12-inch ventilating shaft with an “ extractor ” at the 
summit, and he carried it to a height of about 60 feet. 
has ascertained that there is always an up draught here; but it is 
unlikely that the ventilator operates over any considerable area. 


2. Throughout the new system on the south side of the railway ventila-— 


tion has been provided by open gratings at the man-holes both of the 
main and of intercepting sewers. Complaints have from time to time 
been made of bad smells from some of these, and when this has been 
the case either an arrangement of trays containing crude carbolic acid 
has been introduced, e.g., at Linthorpe and in the Coventry Road, 


which arrangement necessarily impedes ventilation to some extent; - 


or a shaft provided with an extractor at the summit has been carried 
from the sewer near to the objectionable man-hole up the side of some 
neighbouring house. 
Marton Road, and are said to act efficiently, establishing a down 
draught at neighbouring man-holes. In addition three of these sewers 
have been connected with furnace chimneys. 

Flushing.—The main and subsidiary sewers are satisfactorily flushed 
at intervals, but the branches in the “back streets” are not flushed, 


since the Corporation has not regarded them as the property of the | 
sanitary authority, — | 


Domestic Drainage.—F¥or the most part, where there are sinks within 
dwellings, the pipe is cut off outside so as to discharge upon the surface 
over or near a trapped gully in the yard at the rear. In the more 


recently built parts this is effected in a satisfactory manner, the liquid 


being conducted to a gully at some feet distance; in less recently built — 
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- throughout the borough ; it is observable that it is 
provided with a receiver in which filth deposits and 


_ parts the gully referred to is often close beneath the opening of the 


pipe, so that any foul air proceeding from it is liable to be drawn up 
through the pipe into the dwelling. But in the older parts of the town 
the sink pipe is commonly not thus eut off, but is 
carried underground to discharge into the gully it- 
self beneath its grated opening. An example of this 
isseen in Plan 4,a@ and 6. ‘The accompanying wood- 
cut exhibits the sort of gully trap in universal use 





becomes collected. It is left to the occupiers of 
houses to clean these filth receptacles. Jt must 
be clear that the efficiency of these traps depends in 
great part upon the accuracy with which they are 
laid and upon the care with which their junction with the drains on 
either side is effected—a matter which the sanitary authority has of 
late years professed to supervise. ‘The junctions are made with clay. 


a. Liquid matters. 
b. Deposit apt to occur. 


_ They must necessarily become disturbed by such influences as frost and 


frequent cleansing, and so become gradually less efficient: this in- 
efficiency of traps is probably most common in the older part of the town, 
where the soil is sandy, than in the newer part, where it is clayey. 
Ezxcrement Disposal. —There are comparatively few waterclosets in 
Middlesbrough, viz. 801 (November 1887), such being found only in 
the higher class of residences, so that but little excrement gets into the 
sewers by direct means. In the older part of the town ashpit privies 
are in common use. They are of the old objectionable type, the ashpits 
being sunk below the ground surface and some of them being drained 
into the sewers. In some places they are very large, one ashpit serving 
for six or eight privies arranged round it, as for example, in N ewcastle 
Row; they are mostly covered, but there is often a portion left uncovered 


a Ge for ventilation), and from ‘this and other causes the ashpits are often 


found to contain a quantity of filthy liquid. They are a great nuisance 
wherever they exist, especially where, as in Union Cottages, they are 
close to the back doors and. windows of dwellings. ‘They are emptied by 


_ the sanitary authority ; but I observed in particular instances that whereas 


the contents of the ashpit had been removed, the excrement—lying some- 
times heaped upon the sloping ledge beneath the privy seat—had not always 
been cleared away. The mode of cleaning these places also is objection- 


able: the workmen throw out the mixture of water, ashes, and excrement 


upon the back street or surface of the court, so as to allow of the filthy 
liquid draining off to the nearest gully grating ; and thereby they create a 
nuisance of a scarcely tolerable nature complaint of which was made to 
me, especiallyin Newcastle Row. Ash-pit privies prevail to a consider- 
able extent also in the part of the borough to the south of the railway, 
but the sanitary authority have not permitted their erection in the 
newest parts. Here and in various places in the town generally, both 
to the north and south of the railway, oblong rectangular iron pans are 
used for the reception alike of excrement, “ashes, and domestic refuse. 
They are visited and emptied twice a week regularly by the servants 
of the Corporation. They are not taken away to be cleansed, but are 
simply emptied, swept out roughly with a broom, dusted with some 
sort of carbolic powder, and replaced. The pail system would be well 
adapted to the town if it were properly carried out, but on the plan 
adopted, proper cleansing is scarcely possible. 


The footpaths are commonly well paved, and the main séreets and 
most of the older subsidiary streets are either paved or macadamised 
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and. kept in good condition; but the “back streets” or back ways 
between the yards of houses in contiguous streets, are commonly either 
unpaved or imperfectly paved, since ‘the Corporation has been in the 
habit of regarding them as “private” roads over which they could 
exercise no rights of ownership. Back streets are therefore often in bad 
condition. There are also, the surveyor informed me, some 100 street 
roadways badiy made, and still undedicated, being as yet only partially 
built on. 

Water Supply.—Vhis is taken from the River Tees at Broken 
Sear, about 18 miles below Barnard Castle, and 2 miles above 
Darlington, after the river has received the sewage of Barnard Castle, 
as also of other places. ‘The water is filtered and is supplied by main 
to Stockton, Middlesbrough, and the local board districts to the east 
as far as Redcar. In order to obtain a purer supply, works are now 
in progress for the collection of the water some miles above Barnard 
Castle. In November 1887 there were 13,067 domestic dwellings 
and tenements in the borough getting this supply, the average quantity 


thus given being 21,197,000 gallons weekly or over 4 gallons per head 


per diem. 


The Climate in the colder and wet seasons of the year is damp and 
fogey and chilly, and the air is at all times greatly polluted with the 
smoke from the iron and steel works which surround the town on 
three sides. I am informed that in the colder seasons of the year 
very sudden variations of temperature are apt to take place. Effluvia 
from the chemical works are also much complained of. The north-east 
winds are especially trying, since they bring not only smoke from the 
furnaces but damp fogs from the marshes. 

Occupations and Secial Status of the Population.—I have stated 
above that the rapid growth of the borough has been due to the great 
development of the iron and_steel-making ‘industry, which has attracted 
thousands of a labouring population with | their families, for the accom- 
modation of whom streets of houses of the cottage class have been built 


‘in exceedingly large proportion. Middlesbrough is, in short, a town of 


iron workers mainly, and of shopkeepers who have settled there for the 
supply of the iron-workers’ needs. ‘There are few towns of similar size © 
which contain a smaller proportion of a well-to-do residential population, 
or of dwelling-houses of the class that such persons would occupy. Better 
class houses are very few indeed in the part to the north of the railway. 
The following table represents this :-— ov 


Taste showing the NumBER of DweELLING-Howsrs in the Boroven 
in 1888, rated at the following RATEABLE VALUES. 





Se 


‘bl. and 102. and 202, and 302. and 401. and 
Under 5/. under 10/7. |. under 20/7. | under 30/. | under 402. | upwards. Total. 


\ 





Number 1,405 | 7,460 2,143 495 164 282 | 11,949 
“Per®*ct. } ; sak ee am 
ofl S08 | 64:2 17°9 41 1-4 Q°4 a 





The labouring Hee working) vaeainean are rough and careless 
in their habits. There is a great deal of intemperance, not among 
the men oniy, but also, I am informed, among the women; and 
hence, although the men get on an average about 30s. per week 
in wages, and might on this keep themselves and their families in 





comfort, families are often squalid and the interior of cottages dirty App. A.No.18. 

and untidy. When off work the men are apt to congregate about on Pleuropnen 
the public-houses and street corners, whatever the season or weather, one Fever in, 

: ‘ : esbrough ee 
often thus getting wet and chilled after their day’s exposure to the and neighbour. , 
high temperature of the works; and when drunk, men will sometimes B04 Py me 
lie down anywhere at their homes in their wet clothes. It is the a 
practice at the works to pay wages at 1 o’clock on Saturdays, and from a 
that time until night this exposure of the hands to cold, with the drinking, 
goes on toagreater extent than on other days. They do not congregate 
much in public-houses on a Sunday, and usually go to work on the 
Monday, either on-day or night shift. Work is sometimes irregular—it ne 
has been so of late in consequence of the closure of some of the factories— Se 
and then the men have to depend for a living upon any odd job they can eee 
get todo. The labouring class usually purchase fresh meat (preferably es 
lean beef) on a Saturday for their Sunday’s dinner, and it may last them fo 
for. dinners on the next and succeeding days, but after that the only animal - 
food that they get is for the most part bacon. A large proportion of i 
the labouring population is Irish, and there are a good many Welsh. (ne 


Ormesby Local Board District. 


The total area of this district is stated in the census as 2,836 ed Nee 
acres. Jn 1871 it contained a population of about 4,080 persons. In ae 
1881 there were 1,473 inhabited houses and a population of 7,719 = 
persons. In 1888 the number of dwelliug-houses was as follows :— Ne 
Return of the Numper of Dweirinc-HovuseEs rated in 1888 at the 

following RATEABLE VALUES. 3 


























pane: | Rrdee ith | atieg on eee BS a fon sora Total. raghen z : 

j a e 
Number 174k e167 167 44 9 | 14 1,575 | 
; Ve 

sured ase fit O 10°6 2°8 0°6 1:0 stl Ce 
Nearly all of these (z.e., all with the eaasetnd of 14 or 15 houses in 3 ‘ : 


the village of Ormeshy) form the small town of North Ormesby. 

The only populous part of this district, therefore, is the small town of ee 
North Ormesby. It is of recent construction, virtually a suburb of ee 
Middlesbrough (sketch map No. II.). The soil on which the town a 
stands is a stiff yellow clay, beneath which, about 12 feet down, is a hard | 
shaly blue clay. It occupies an area of about 50 acres, and is built square, 
with streets at right angles to each other. There is little difference in Bor 
the elevation of different parts, its average height above Ordnance datum ee 
being between 20 and 25 feet. The streets are wide and well aérateds; oe 
and the roadways in good condition and macadamised with siag and ig 
whinstone. The “back streets” are entered at each end beneath an 
archway under a dwelling-house, so that, with the exception of the arch- eit: 
way at either end, the space within a block of houses is closed on all ae 
sides. The space between the backs of the houses in the block is about 
55 feet, of which 15 feet is the width of the ‘back way ” or “ back 
street.” The back streets are unpaved and consequently generally dirty 
and in bad condition. | : 

_ The town is sewered throughout with stoneware pipes ; the sewers are 
carried through the back streets. ‘They have good fall and discharge into ; 
a tidal beck flowing into the Tees. ‘The road drainage is into stone- ts 
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ware trapped gullies with receivers of the same type as the trapped 
gullies described as introduced into house yards in Middlesbrough. 
The sewers are, in each back street, provided with one or two circular 
man-holes constructed of brick without mortar, each having (like those 
in the old part of Middlesbrough) a sumpt or cesspit at the bottom sunk 
about 2 feet 6 inches below the level of the pipe sewers which enter it. 
The man-holes are mostly but not all ventilated by openings in the cover ; 
but there are also in various parts of the town, more perhaps on the north 
than on the south side, altogether about 20 4-inch up-cast shafts to act 
as additional sewer ventilators. ‘The sumpts are, as in Middlesbrough, 
the depository of filthy decomposable matter from which unwholesome 
emanations must necessarily pass into the “back streets.” It is stated 
by the surveyor that they are cleaned out once a month. ‘The sewers 
are flushed twice a year, the contents of a 2,400 gallon boiler being 
thrown twice into each man-hole. Many of the cottages (it is said 
about a quarter of them) have sinks in the back kitchen; the pipes from 
about half of these are cut off outside, but the rest run underground to 
discharge beneath the grating of the yard gully. The yard gullies are 
of the same construction as in Middlesbrough, and the “receivers” of 
them are said to be regularly cleaned out by a servant of the local board. 
He throws the filth into the ashpit. ‘Throughout the place ordinary ash- 
pit privies are in universal use. ‘They were originally constructed 


with a pervious bottom sunk some 18 inches below the surface of the 


adjoining “back street,” with the object of permitting liquids to soak 
into the house drain beneath them and so get into the sewer of the 
back street. None are distinctly and of set purpose drained into the 
sewer in any other way. ‘They are covered, but a tile is left off for 
ventilation. During the last three years some of these sunk ashpits have 
been raised by filling in with ballast to the level of the surface and 
paving with bricks without mortar. But on inspecting the place, I 
found asa rule but few impreved even to this extent. Most of the 
ashpits remained as originally constructed :—they were more or less wet, 
were all offensive,—some very much so notwithstanding that in none 
was there very considerable accumulation. In the few instances, on 
the southern part of the town, where J saw reconstructed ashpits, 
some even of these were wet, and they were little less offensive than 
those which had been unaltered. 
to each ashpit of an area of 18 square feet. ‘The ashpits are emptied 
by a contractor at intervals of two or three months, some it is said more 
frequently, and in the same way as at Middlesbrough. The water 


supply is the same as at Middlesbrough. I saw no ground for believing 
that it has become in any way contaminated within the town itself. It 


is on the constant system. ‘The population is almost entirely of the 
labouring class, of like occupation and habits with that in Middles- 
brough ; in addition, there are some shopkeepers. 


Normanby Local Board District. 


The area of this district is stated in the census as 1,413 acres. In 


1871 it contained a population of 3,556 persons, but in 1881 this had 
increased, from the same causes as the increase of population in Middles- 
brough, to 7,714 persons.. This and subsequent increase has occurred 
almost entirely in that part of Normanby which constitutes the small 
town of Southbank. The following statement indicates the character 
of the dwellings in the district; they are with very few exceptions of 
the cottage. class, and have been built for the accommodation of the 
persons employed in the neighbouring works. 
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There are as a rule two privies. 
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-at the bottom which is paved with bricks set on edge. 
. man-hole ventilator is a dirt box which is charged with carbolic powder 
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Return of the Numsper of Dwetiic-Housss rated in 1888 at the 
following RATEABLE VALUES. 


| 
102. and | 200. and 302. and 








a 


5l. and 


402. and 
under 102. 











Under 5/, under 20/. | under 30. under 407. | upwards. Total. 
Number 297 1,180 125 28. Z 12 1,649 
Per ct. , ; ; a ‘ 
of total, 18° 71°6 7°6 1:7 04 a 


Of the 1,649 dwellings, 1,396 are in the town of Southbank and 253 
in and about the village of Normanby. 

The portion of the district laid out for the town of Southbank is 
about 75 acres, of which, according to the district surveyor, about 50 
acres are now covered with buildings. This small town is situated 


nearer the Tees than is Grange Town in the Eston district, and is at 
a lower elevation, viz., rather less than 25 feet above Ordnance datum. 


The surface here is flat and the streets are mostly built at right angles 
to each other, as are those of North Ormesby and Grange Town. The 
soil on which Southbank is built is clay alternating with sand or a sandy 
clay, and hence is not in all parts impervious to water, 
are kept in good condition; but the “back streets” are unmade and 
in very bad condition generally as respects surface drainage and 
cleanliness. In the older part of the town back streets are entered 
by archways under dwellings, but elsewhere they are open at the ends. 
The dwellings are mainly of the cottage class. The town is pipe sewered 
throughout, with an outfall to the foreshore of the Tees, where there is a 
tidal flap which is not very efficient. The gradients of the sewers are 
sufficieht. Subsidiary sewers for domestic’ drainage are carried up the 
“back streets,” and 9-in. and 6-in. pipes are carried into the roadways 
for their surface drainage. In the system of sewers there are about 40 


_man-holes all but five of them having open ventilating grids in the 


cover; all are circular, about 4 feet diameter, and each with a catch-pit 
Beneath each 


or chloride of lime. Complaints of stench from these man-holes have 
been made—-some were made to me personally. The complaints have 
sometimes been met by closing the ventilating openings and carrying a 

6-in. pipe from the man-hole to the side of some building, continuing it 
by a 6-in. and 4-in. square metal pipe to above the eaves. The sewers 
in the back streets are ventilated at lamp holes at their highest part. 
The surveyor says that the sewers are flushed four times a year, but at 
no stated. periods, mostly, however, in the hot season, by means of a 
hose at the head of each branch; or, if there be no opening in the 
sewer, at some yard gully opening. “The man-holes are cleaned out 
after each flushing. 

About three-fourths of the dwellings have slop sinks within them. 
The sink pipe in houses built during the last six years has been 
made to discharge on to the surface of the yard about 18 inches from 
the gully,—the same sort of trapped gully that has been before 
described as in use all over this neighbourhood. As regards older 
houses, commonly I found the sink pipe carried underground to discharge 
beneath the cully grating : a good many, however, are said to have been 
of late cut off, how many the surveyor cannot tell, but where this has 
been done the pipe has been made to discharge directly over the gully. 
The surveyor says that this is the case at his own house, and that when 
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the latter has been shut up or a night the air of the house becomes 
offensive from thissource. ‘The servants of the : authority clean the gully 
“receivers ” about four times in a year,-—far from often enough. In about 
900 of the 1,396 houses in the town the privy y arrangement consists of 
oblong iron pans similar to those in use in Middlesbrough, all domestic 
refuse and ashes being supposed to be put into them. These pans are 


_ fairly emptied by a contractor weekly and sometimes where necessary 


oftener. The other houses have covered ashpit privies, one or two privies 
to each ashpit; the ashpits are sunk 12 or 18 inches below the surface of 
the ground. They are emptied about once a month. The water supply 
is from the same source as in the other towns, and there is no reason to 
believe that the water is polluted in its passage through Southbank. 
The population is mostly persons engaged in the iron industry of the 
district, and in shopkeeping. The labouring population resembles in its 
habits that of the other towns. 

Normanby Village stands at an elevation of about 100 feet above 
Ordnance datum, It is fairly well pipe-sewered, with good falls. The 
soil is a mixture of yellow clay, gravel, and sand. The privies are mostly 
ashpit privies, covered, and generally drained into the sewers. The 
water supply is from wells. Water is met with in the soil at a depth of | 
about 30 feet. ‘The population is engaged in ironstone mining and 


agriculture. 


Eston Local Board District. 
This district, which was only constituted in 1884, has a total area of 
about 2,250 acres. The following statement indicates that the dwellings 
are mostly of the cottage class :—- 


* Return of the Numper of DWELLING-HOUSES rated in 1888 at the 
following RaTEABLE VALUES. 








52. and 10!. and 201. and | 300. and 407. and 
Under 5/. under 102. | under 207. | under 300. | under 402. | upwards.| tal. 
Number 522 1,249 104 46 4 6 1,931 
Pere cet: : : : : ‘ 
of total. jer 64°7 5°4 aA 0°2 0:3 Be: 








¢ contains three chief centres of population :—a. Crtige Town, a 
small square town of streets built at right angles to each other (in this 
respect resembling North Ormesby), and erected for the most part in 
1882 and 1883; 6. South Eston or Eston village, and a part called 
California, situated on the hill side to the south of Grange Town; and — 
c. a portion of Southbank town. 

Of the 1,931 dwelling-houses there are— 


In Grange Town proper - : ae O91 
South Eston and California - - - 658 
The portion forming part of Southbank | - 803 


Branch End, Bolckow Terrace, and Clay Lane 79 
Grange Town stands at an elevation of about 35 feet above Ordnance 
datum, South Eston and California at an elevation of about 150 feet, 
and the part of Southbank included in the district, at about 25 feet or 
less. This Southbank portion, and the scattered groups of cottages 
between it and Grange Town, known as Branch End, are nearer to the 
river than Grange ‘Town, and stand also at a lower level. 


a. Grange Town —The soil on which Grange Town is built is said by 
the district surveyor to be a stiff clay. ‘The area covered by buildings 
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(dwelling-houses) is about 30 acres. Grange Town was only erected App. A.No.18 
about ten years ago for the accommodation of the workpeople at Bolckow Op Pleuro-pnew- 
Vaughan’s Steelworks, which are situated between it and the river. monic Feverin 
Th 1 ‘ 4 1 HW ai : f d Middlesbrough 
he place may be said to be well aérated,—the roadways being of good and neighbour. 
width, the back streets also of good width, while sufficient space is oer BY ae 
: : ; : NURS ge r. Ballard. 
provided between the backs of houses in each block. Unlike North aie 
Ormesby, the back ways are not entered by archways under houses. 





The roadways are well made, the “back streets”? as yet unmade, — as 
but their paving is about to be commenced. The sewering and the Pee 
house drainage of Grange Town was not effected by, nor under the ee 


supervision of, the local board. The place is pipe-sewered through- Ce 
out; the subsidiary sewers are carried up the “back streets,” and (on 
receive there the drains from the domestic premises. The present te 
surveyor says he is not satisfied with the sewers so far as his exami- eae 
nation of them has gone; they appear to have been laid without regard Wie 
to proper gradients, and the joints he has found bad and leaky. In the a 
course of the main sewer are some man-holes, each with a catch-pit at ee. 
the bottom about a foot in depth. There is no ventilation provided 
for the sewers as they pass through the town, but there is a ventilator 
at the higher extremity of the system, and there are three or four venti- 
lators in the outfall brick sewer, which terminates with a flap valve 
on the foreshore of the Tees. The main sewer alone is flushed, by 
diverting a stream of water through it. In the yard of each dwelling 
are two drain inlets, one close to the house, immediately over which 
the pipe from the sink within the dwelling discharges, and another 
at the far end of the yard, under the grating of which a pipe from 
the trap of the inlet first mentioned discharges itself. Both these hee 
inlets have stoneware traps and receivers of the type common through- ne 
out the district. The local board undertakes to clean out these rae, 
receivers, but some that I saw had certainly not been cleaned out. for oy) 
some time, judging bythe accumulation of filth in them. The yards are ee 
paved, and are usually clean and in fair condition. ‘The surveyor could 3 hie 
tell me nothing about the condition of the domestic drains and junctions ; 3 
but, if the public sewers are defective, it may be guessed that the private 
drainage work is not much better. Still there is little chance appa- 
rently of sewer air entering the dwellings directly through the sink 
pipes, all of which are cut off outside. The ash-pit privy is not in use «3 
-in Grange Town, but everywhere oblong iron receptacles are placed | a 
under the seat for the reception both of excrement and house refuse ; ae 
they are emptied twice a week by the local board. 

6. The soil on which South Eston and California are situated is ‘3 
stated by the district surveyor to be a light loamy clay, varying in oe ee 
texture, with a thin bed of gravel about 4 to 6 feet below the surface. Sit 
The sewers of South Eston and the drainage generally have hitherto | 
been unsatisfactory, but the drainage of California has been recently he 
improved. The privy arrangement in this part is, in about one-third Lie 
of the houses, pan closets, in the rest, midden privies. 

c. That part of the district which has been mentioned as being 
virtually part of Southbank is stated to stand upon an area of about | 
10 acres. It is extremely badly drained, and discharges into the South- : | 
bank system, which is under the jurisdiction of the Normanby Local 
Board. The sewers are laid at levels and gradients which render them 
often quite inefficient for the carrying off of surface water (which 
stagnates in all waste plots of ground), and for maintaining the cleanhi- 
ness of domestic premises, the yards of which, as well as the back streets, 
are in consequence habitually in a filthy condition. ‘The local board 
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are now engaged in cectiaivriscbisipa the drainage of this part of ithe 


district. ‘The privies are partly pan and partly midden privies: It is 
here that the lowest and worst class of occupants reside ; and here 
also is situated the only common lodging-house of the district. 

Lhe water supply of the district is. from the same source as that of. 
Middlesbrough, and there is no reason for believing that it is polluted 
in passing through the district, The supply is on the constant system. 
As has been said, Grange ‘Town is: mainly ; inhabited by the workpeople 
of Bolekow Vaughan’ s iron and steel works, but there is a certain pro- 
portion of miners ; who work at the iron mines near Eston village. Of 
the 891 houses in Grange Town, 108 are occupied by miners, the 
remainder by iron-workers and a few tradespeople. At Eston village and 
California there is a mixed mining and agricultural population, and in 
the part near Southbank the population is mostly labourers at ironworks. 
The iron-working population differs little as to habits from that in 
TL ECHED 


Rise, Progress, and Decline of the Epidemic, and its Proportions. 


Tables I. and Table IT. (pp. 261 to 263) may be used to trace, week 
by week and four weeks by four weeks, the rise, progress, and decline of 
the mortality, under 15 years and at ages over 15, from so-called “ pneu- 
monia” throughout the year 1888 in the town of Middlesbrough, in the 





three local board districts separately and conjointly, and in all four 


urban sanitary districts taken together. They show also the mortality 
registered as from “ pneumonia’ in each week and each four-weekly 
period of each of eight previous years; and Table II. is so constructed 
as to indicate the mortality as it affected children under 15 years of 
age and of persons at 15 years of age and upwards. ‘Table III. (p. 264) - 
also shows for each of the four urban sanitary districts the numbers of 
each sex that died of pneumonia in each district in each four-weekly 
period of 1888, and specially the sex of those which died at ages 
above 15 years in the three local board districts conjointly, in the 
borough of Middlesbrough, and in the whole of the four urban 
sanitary districts taken together. It further shows the number of 
them which died in certain age-groups in the three local board districts 
together, and in the borough of Middlesbrough separately. 


[In all the tables of this report the deaths are entered to the weeks or 
lunar months in which they oceurred, not to those in which they 
happened to be registered. | 

Chart I. (see p. 212) shows gr aphically week by week, for persons who 
died of “ pneumonia” at ages ‘above 15 years, the progress of the pneu- 
monia mortality throughout the year, both for the borough of Middles- 
brough and for the three local board districts together, and also the 
mean weekly mortality. from “ pneumonia” in each of the above localities 
during the previous eight years, as well as the relations of the 1888 
mortality to certain meteorological conditions. Chart II. (see p. 212) 
shows much the same particulars in four-weekly periods, but in addition 
the mortality from “ pneumonia” of persons under 16 years of age. 

The rise, progress, and decline of the epidemic, so far as “they can. be 
judged of from the mortality it occasioned, may be best studied by 
confining attention to the deaths of persons over 15 years of age, and 
I propose to use the Table I. (6) and the Chart I. for this purpose 
accordingly. The reason of this will be obvious on looking at 
Chart II. (0), which indicates to how small an extent the epidemicity 








































of the pmautiontn® among children affected the total pneumonia Arp. A. No. 18, 

f ‘mortality of 1888, as compared with the mean total mortality of on eS. 

_ previous years ; although I have grounds for believing that children monic Fever in — 
Middlesbrough - 

_ were not exsmpt from the epidemic sickness. The age of 15 is specially and neighbour: 

selected as dividing off the age-groups, because it is about the age of hoods by 

) r. Ballard. 

. commencing puberty, and is the age at which children of the labouring 

class begin to work for their living. 





' The mortality from “pneumonia” over 15 years of age in the 

- combined districts of Middlesbrough, Ormesby, Normanby, and Eston 
(see Table I. (6), Chart L., and Chart IT. (a)) began to assuine | 
epidemic proportions about the fifth or sixth week of 1888. Looking 
at the customary duration of the fatal cases, it may therefore be fairly 
assumed that the malady to which this report relates began to spread 
epidemically in the fourth or the fifth week of the year. By the ninth 

_ week of the year the epidemic had attained considerable proportions, 
as Many as 16 deaths in the whole conjoined district having occurred 
in that week. For the next seven weeks the deaths fluctuated between 
7 and 14 weekly, but in the 17th week they rose to 19, then declined 
during two weeks to 11, but in the 2Ist week rose again suddenly 

to 33. ‘Thereafter the deaths maintained a high level for three weeks, 

- but in the 24th week there was a sudden fall to 13, after which 
_ the mortality gradually decreased until in the 32nd week of the year 
it reached the mean of the eight previous years. For all practical 
purposes the epidemic mortality may be regarded as at an end by the 
29th week; since, after this, although the mortality was more or less 
considerably above the average and continued on the whole above it 
until nearly the end of the year (showing that the disease which had 
_ been so fatal to the population was not even yet actually extinct), it 
ceased to present such alarming proportions as it had presented pre- 
viously. * It will be observed by, looking at Chart I. how uniformly 
the fluctuations of the mortality in the three local board districts taken 
together, coincided on the whole with those in the town of Middles- 
. rough. 
The following Table A. shows, for each of the urban areas and for 

_- the entire district,* the number of “pneumonia” deaths at all ages 
_and for both sexes separately and conjointly, which occurred :—1°, during 
_ the whole year of 1888 ; 2°, during a period of four weeks in the month 
"cf January ;. 3°, during the (adopted) epidemic period of 24 weeks 
succeeding ; and 4°, during the remaining or “ post-epidemic” period 
ze of 24 weeks to the close of the year. 
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ae 1888. ' | Middlesbrough. Ormesby. 








Normanby. | 








mM. ¥F. |Total. 
During 4 first weeks. - OK 1 
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M . (Total.!}.w. ¥F. |Total.|| mM. ¥F. |Total 
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i (5th to 28th). 
a4 4, YTemainderofyear| 52 21 73 
2 (24 weeks). 












































During whole year- | 293 "76 3691, 11 9| 20]) 87 13 | 50 || 30 21 51 |} 3871 119 








_  * By the “ entire district,’ wherever in this report this term is used, is signified 
_ the four urban sanitary districts taken together. 
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— (5th to 28th week). et , 
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In respect of the Entire District, and for 1888, the above et 4 
show— 


1°. That altogether 490 deaths from di jneamonia” at all ages 
occurred i2 the course of the whole year and. that this mortality 
was 2°8 times that of the mean mortality from “ Prenmonis 2 
| during the previous eight years. 
- 2°, That during the first four weeks of the year 26 deaths occurred, 
and that this mortality was 1 ‘9 times that of the mean of 
eight years. 
3°, That in the (adopted) “epidemic” period of 24 weeks 369 
deaths occurred, and that this mortality was 4° 1 times that ar 
the mean of eight years. 
4°. That in the “e post-epidemic” period 95 deaths occurred, and | 
that this mortality was 1°4 times that of the mean of eight years. 


But in estimating the value of these excesses over ihe mean it must 
-- be kept in mind that the district had a rapidly increasing eoulan aa ; 
which was under 81 ,000 in 1881 and is estimated at 97,606 i intl 888: ° 79 


__ As respects each of the four urban sanitary districts the Tables A. and 
B. show that— 
1°. Of the total pneumonia deaths at all ages in the whole of 


SOOO tae . 
In Middlesbrough there were— | | 

369 deaths, or 3°4 times the mean of eight previous years, a 

In Normanby district there were— a 

50 deaths, or 2°3 times the mean eight previous years, = 

In Eston there were— | a 


51 deaths, or 1°9 times the mean of eight previous years. : 
In Ormesby there were— wo 
20 deaths, or 1°83 times the mean of eight previous years. 


_ So far as this all-age table goes it, shows that. the pneumonia mortality 
was in excess of the mean of 8 years in the several urban sanitary | <a 
districts in the order in which they stand above. - : | 











_ But again the-increase of population, the rate of which differed in 
_ these several districts, has to be taken into account. :— : 
In Middlesborough the population increased from— 
65,934 in 1881] to 69,255 (estimated) in 1888. 
In Normanby district the population increased from— 
7,714 in 1881 to 9,069 (estimated) in 1888. 
In Eston the population increased from— 
less than 10,000 in 1881 to 10,620 (estimated) in 1888. 
* In Ormesby the population increased from— 
7,719 in 1881 to 8,662 (estimated) in 1888. 

As respects the distribution of the pneumonia deaths at all ages in 
each urban sanitary district separately in the four first weeks of the 
year and'in the “ epidemic” and “ post-epidemic ” periods of the year, 
the Tables A. and B. show :— 
2°, That during the first four weeks of the year the pneumonia 

mortality was— why 
In Eston— / 
13, or 5°2 times the mean of eight previous years.* 
In Middlesborough— , 
11, or 1°5 times the mean of eight previous years. 
In Ormesby— | 
2, or O°8 of the mean of eight previous years (or th less than 
the mean). ! | 
In Normanby— 
Nit. 
It was only in Eston and Middlesbrough then that there was 
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evidence from the all-age tables of mortality of a commencement vf | 


~ epidemic mortality in these weeks. 
3°, That during the 24 epidemic weeks constituting the “ epidemic” 
period the “ pneumonia ” mortality was— 
~ In Middlesbrough— > 
285, or 4°7 times the mean of eight previous years. 
In Normanby— ~ rn 
37, or 3°2 times the mean of eight previous years. 
In Eston— On 
32, or 2°9 times the mean of eight previous years. 
In Ormesby— . | 
15, or 2°3 times the mean of eight previous years. 


4°, That during the remaining 24 weeks (¢.e., from the 29th week 


to the close of the year) constituting the ‘‘post-epidemic” period 


__, the pneumonia mortality was— 
ay In Middlesbrough— 
a 21, or 1°8 times the mean of the eight previous years. 
In Normanby— | 
13, or 1°4 times the mean of the eight previous years. 
In Ormesby— 


3, or 0°5 of the mean of the eight previous year's (or about 


| half the mean). 
a in Eston— 


a 6, or 0°4 of the mean of the eight previous years (or about 


lalf the mean). 


_. From which it may be gathered, so far as the all-age tables can 
instruct us, that it was only in Middlesbrough and Normanby that 


any excess of pneumonia mortality lingered after the expiration of the 


28th week of the year. 







at this period was in children. 
mM 2 





* But it will be seen in the sequel that the .2ths of the Eston pneumonia mortality 





























na the larger inference to be drawn from the foregoing foes is 7g 
Be aon Jjirst, that the malady which here gave rise to the excessive mortality, i 

Feverin registered under the term “ pneumonia,’ commenced in the Eston and 

toigthor Middlesbrough districts; secondly, that during the 24 (adopted) 
epidemic weeks it prevailed in all the districts, “but unequally ; and 
thirdly, that after the expiration of these weeks it practically disappeared 
from Ormesby and Eston districts, but did not entirely disappear from 
Middlesbrough and Normanby districts. | 

But the proportions of the epidemic in the entire district, and in its _ 
several parts, may be best studied upon the mortality of persons over 
15 years of age. 

The following Tables C. and D. exhibit the data for a study of this kind. 
Table C. shows, for each of the four urban districts and for the entire 
district, the number of deaths of persons aged 15 years and upwards 

- (registered as due to “ pneumonia”) which occurred:—1", during _ 
the whole year 1888; 2°, during the four first weeks of the year; 
_ 38°, during the “* epidemic ° ; and 4°, during the “ post-epidemic ” period. 


TaBLe C. 





Middlesbrough. | Ormesby. | Normanby. Eston. Entire District, © 











M. F.. |Total.|| m..) B. Total. Mev Fi | Totals ay 
vf 1 ane 2 2 4 9 4 
917 48 | eB | 8. 5 Bb NG be BE | dB 40 |. BBA OBR ae | BB 
. 37, «10° 47 Oop aa 3 5 o 8 2 1| 3 47 14 
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Total. M. E. Total. M. 
Ss pees 





























19 99 | 408 


(oy) 





urin one year -/ 261 59 | 320/] 1 | 19 B09] 89 17, <13-|. 30 





TABLE D. | a 


: 





— e Middlesbrough. | Entire District. 





| Ormesby. | Normanby. 








i} 


ot is M. ¥F. |Total.||: B. |Total.||’ Mm. ¥F. |Total.|| mu. #F. |Total. | M. #F. |Votal. 
irst 4. weeks - 29). 10 389 "2 ih 3 AN i Ate Broce 10 |} 44 12 56 

84 epidemic weeks 245 941 339 LO OU 28 40° 15 BD 45 18 58 349. 131 480 | 

a3 sen ainder of head 188-62 195 8 Siig 16 22 ~=-10 32 22 18 AQ 185. 98 283 
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THE ANNUAL MEANS BEING— 

















first dweeks - 3°6 1°92 


























5°0 || 02 —1| O41 05 — | OF |] 11 O11} 1:2)) BS 15] 7a 7 

24 epidemic week | 80°6.11°7 | 42°4 || 2°4 1°71 | 8°5 || 5:0 1°9 | 6°91 5°6 1°61] 7°2 || 48°6 216°4 60-0: er 
remainder of year | 16°6 7°7 | 24°4 || 1°0 1°0 | 2°0 || 2°7 1°2 | 4°01] 2°7 2°2) 5-0 || 23°1 12°2 | 35°4 
4°0 | 13°5 || '72°2 30°71 |1oa"4 


50°9.20°7 | 71°6 3°6 2°72 | 5:9 Q VS TE bh AV ai 9s 5 














‘faking then the mortality of persons 15 years old and upwards as 
the more satisfactory criterion of the proportions of the epidemic, what — — 
the above Tables C. and D, teach us in respect of the entire district 


is ane pena 


. That 408 deaths from pneumonia at these ages occurred in the 
course of the whole year 1888, and that this mortality was 4 times 
that of the mean mortality from pneumonia during the previous eight 
years. 

2°. That in the first four weeks of the year 13 deaths occurred, and 
that this mortality was 1°8 times that of the mean of eight years. 

3°, That in the (adopted) “ epidemic” period 334 deaths occurred, 
and that this mortality was 5°6 times that of the mean of eight 
years. 


‘ \ 
way t 











an | * 49, ‘That j in the « post ewidemne period 61 deaths scene and that App. AN No. - 


“¥ this mortality was 1°7 times that of the mean of eight years. On Pleuro-pne 
| monic Fever in— “ 
_ As respects the distribution of these deaths at 15 years and upwards Midtiee prove) . 

_ among the four urban sanitary districts the Tables C. and D. show— hoo fale 


: 


ee 1°. ‘That in the course of the whole year-- 
In Middlesbrough there were— 
820 deaths, or 4°5 times the mean of eight previous years. 
In Normanby district there were— - 
39 deaths, or 3°4 times the mean of eight previous eae 
_ In Eston there were— 
30 deaths, or 2°2 times the mean of eight previous years. 
In Ormesby there were— my 
19 deaths, or 1*2 times the mean of eight previous years. ee: 


: “The above order of sanitary districts may therefore be taken as that 
in which, during all 1888, the districts suffered from the excess of 
mortality occasioned by the malady over the mean of pneumonia deaths 
of the previous eight years. In using these figures us criteria of pre- 
valence of the malady, however, two considerations must be taken into 
_ account, viz., (@) the varying annual inerease of population in each, and 
me (Bb) variations in respect of the fatality of the disease among those 
attacked. 
As respects the distribution of the deaths aé 15 years and upwards 
among the urban sanitary districts in the “ pre-epidemic,” “ epidemic,” Eats 
and “ post-epidemic ” periods of the year, the Tables C. and D. show 


See That during the first four weeks of the year the “ pneumonia ” 
by mortality at ages above 15 was— 
i In Eston 4, or 3°3 times the mean of the eight previous years. 
In, Ormesby 1, or 2°5 times the mean of the eight previous years. 
8 In Middlesbrough 8, or 1°6 times the mean of the eight previous ._ 
years. 
In Normanby, nil. 


ay Practically then it was s only in Eston that the mortality ( 
} showed in January 1888 any positive excess over the mean,—an 

indication that it was in this district that the epidemic prevalence 

really commenced. (But it may be hereafter of service to note 


ae Ballets a 0 i 


at once that throughout the eight previous years Eston had | ie ‘ vas 


at this early part of the year exhibited a greater relative mortality 


a> from pneunionia at these ages than the other sanitary districts.) er 


ee: 5°, That during the (adopted) “epidemic” period the “ pneumonia ” 


mortality at ages above 15 was— | . 
In Middlesbrough 265, or 6°2 times the mean of the eight previous 


ef rt 


In Normanby 381, or 4°45 times the mean of the eight previous 
years. 

In Ormesby 15, or 4°3 times the mean of the eight previous years. 

In Eston 23, or 3°2 times the mean of the eight previous years. 


4°, That during the “post-epidemic” period the “ pneumonia” | 
mortality at ages above 15 was— : 





In Normanby 8, or 2 times the mean of the eight previous years. 

is In Middlesbrough AT, or 19 times the mean of the eight previous 
years. 

In Ormesby 3, or 1*5 times the mean of the eight previous years. 

In Eston 3, or 0:6 of the mean of the eight previous years. 








years. Pie. 


A.No.18. The general inforonee thet so far as deaths of persons: at 15 years — ve 


1ro-pneu- i age and: upwards are concerned, as to ape kia of the epidemic 
¢ Fever in 
lesbrough 
eee 


ae would therefore appear to be this, viz. 


> b . That it showed itself earliest i in the tae Local Board district, in 
: ard, | | sure first four weeks of the year. 


2°, That in the « epidemic” period of 24 weeks, ae J anuary 29 to 
July 14, it prevailed most. extensively in the borough of Middles- 
brough ; less so (and about equally) in Ormesby (virtually a suburb 
of Middlesbrough) and in Normanby ; and least of all in Eston. 


3°, That in the “ post-epidemie ” period of 24 weeks, from July 15 ~ 
to the close of the year, the disease lingered most, and in about an 
equal degree, in Middlesbrough and Normanby; ‘Tess obviously in 
Ormesby ; ; but disappeared | entirely f from Eston Local Board district. 


So far, the statistics of pneumonia mortality I have adduced do not 
take account of diverse increase, in one and another district, of popula; 
tion during the eight years 1880-87 ; nor of variations in'the’ fatality of 
the disease at different times in different places.. Consideration will be 
given to these matters in due course; but here it may be well to point out 
that the malady under consideration ‘did not as a fact prevail epidemically 
at any period of 1888 in the immediately adjoining parts of the country ; 
not even in the adjoining parts of the Middlesbrough poor law union 
(which include the urban sanitary district of South snk my outside 
the four urban sanitary districts above ppecitiog 


» 


Prevalence of the Pneumona Mortality in 1888 as shown by its 
: Incidence on Population. 


The following table will show this for, the entire district and for me 
each of the several urban sanitary districts included therein, as , 
respects the mortality at all ages during the whole year. a 

















Entire Population. | Per 10,000 of 
ae All ree Deaths. Population. 
(Estimated.) All Ages. All Ages. 
Borough of Middlesbrough - 69,255 369 P5883 
Local Board District of Ormesby - 8,.662* _ 20 95° 1> T 
ye Gg Seeman bye 9,069 50 55+1 
BITS FEN, ig Eston - 10,620 ek Ba 48-0 Pa 
Entire district - = |. 18606 490 sore ae 





* Tam not quite satisfied with this estimate. It may be stated here that the estimate for 
Middlesbrough is one carefully made by Dr. Malcomson, the Medical Officer of Health: the 
other estimates are based upon tables of inhabited dwelling-houses, furnished me by the cler ks 
of the local board districts, by calculating 53 persons to a house. ,, 


a 


gids 


There was not then rateably, for all ages, any very ee difference 
between its incidence during the whole year on Middlesbrough, | 
Normanby, and Eston ; but on Ormesby it was only about half what — 
it was upon the other sanitary districts. 
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= 











Bubs Gcaninal. as Wicca, attention to the. eee at Le years and Ase. AN gi 


ee upwards, the | Result for phe whole year is shown in the following oy 1 Plea 
: _ table — 









é 





cA 














ie . Estimated Popula- Deaths. Per 10,000 of 
*; “= tion. -| 15 years Population. 
sy = br 15 years upwards. upwards. |15 years upwards. 
i! 7 = 
Borough of Middlesbrough 3 41,362 320 T7°4 
Local Board District of Normanby _ 5,489 | 39 i ig 
ms, 
| i aay oo A ESEOR A b= ih 6,320 30 47°5 
ry ; i 
re oe are Ormesby - 4,911* 19 38°7 
- tet LS yaa ON eta bis 
te . 
\ | Entire district . ° 58,082 408 (Oc 2eee 
ae, 





eet i T 


i * See footnote to preceding Table. 








es 
During the 24 epidemic weeks alone the incidence of the mortality 
upon the population at 15 years and upwards was— 
BS : ' Rate per 10,000 living at 
ga: \ i oe Deaths. 15 years upwards, 
tee. ; . \ 
ee “Midatesbrongh - - - 265 64°1 
ae . : ’ 
+e Normanby - < - 81 : 56°5 
Eston hae ae - 23 | 36°4 
Ormesby - — Ae: - - 15 30°5 











334 57°5 





If, then, we accept the mortality at 15 years upwards as the criterion, 
sof prevalence of the malady in the several districts, it would appear that 
big er and Normanby suffered from it most severely, and 
Eston and Ormesby considerably less—Ormesby indeed least of all. 
This is much the same result as was reached by comparing the 
pneumonia mortality of each district in 1888 with the mean mortality 
of each distict during eight previous years. a 






Incidence of the “ Pneumonia” on the Sexes. 


‘ The following Table E. shows for the entire district rid for each 
‘sanitary area, the number of males and of females at all ages who 
_died from “ pneumonia,”—during the entire year 1888, during the first: 

















AN No. 18. -foar ticks of the year, and during the “ ‘ epidemic ” and * post-epidemie” 
| periods respectively :—and as well the proportion of each sex pe cent. 
of the total pneumonia deaths :— | Pek im 


TABLE E. ) Sepa hiy 


Deaths in 1888, 





Male Deaths and Female Deaths per cent., 





Deaths of Males and Females from 

ce in each instance of Total Pneumonia Deaths, 

9 ee Pneumonia.” | ‘in each Period. Rag 
be ag tet al | GDL AesRIGE Ga LORMTAET Clae TAT. 

During Post- During first Post- iby s 

| |first Four] Epidemic | podomic | Whole |lfour weeks! Epidemic | ppidemic| Whole 

: Epidemic | - 
| Weeksof| Period. Period. Year. Gt Year: Period. Period, | Lear: 


Year. | ‘ { 


/ 

























cee MEE Ol eM gs Me Bs M.. 1° BR, MR Moe: MM. OF. 
Howe 232 53 62. Zl 293 76 81°8 18°2 | 81°4 18°6 | 711 28°9 | 79°4 20°6 
fea 8 7 Pome odes QO — 100°0 | 53°38 46°7 |100°0 -— | 55°0 45°0 
le Be Sis) 8 5 37. «18 5 — jo) F8"4) 21°646L'S . 38°5 | 74°70. 2670 
Fe Eat 19 «18 Sie YD 30. 21 53°8 46°2 |.59°4 40°6 | 66°7 33°3 | 58°8 41°2 

















16 10 288 81 67 28 371, 119. || 61°5 38°5 |.78°0 22°0.| 70°5 29°5 | 75°7 243 


ae 





aoe oS Table F. shows similar facts for the eight previous years, 1880 to 

1887 inclusive :— rh | . | 
‘Taniy Fy | Essa ae 

Deaths, 1880 to 1887. | 


M ale Deaths and Female Deaths per cent., 
in each instance of Total Pneumonia Deathis, 
in each Period. 


\ Deaths of Males and Females from 
i i: eae es 
















































During oe a Kae: 
Post- ~ Whole |/During first Post- Whole 
; ise Ee Be. Le ae Epidemic Hight Four Weeks misaenie Epidemic Hight ys 2 
ie Period. Years. of Year. | Period. Years. 
. : | < ‘ 
M. BR | /M. 8, M. OF. Me Te oe th Saha Meee Oe ae et 
41 19 318 . 162° 215 119 574 300 68°3 81°7 | 66:2 83°8 | 64-4 85°69 65°7 34°37 
od =619 Ave D1 A 65 61 42°1 57°9 | 63°5 86°5 | 53'3 46°74 56°0 44°0 ‘ 
64 29 40° 32 112. 64 «|| 72°7) 27°38 | 68°8 81°2 | 55°5 44°5 | 63°6, 386°4 
62 26 60-48 188° «678 80°0 20°0.| 70°5. 29°5 55° 5 4d‘ 5 | f 63°9 36°1 
AIT 256 339 220 889 493 66° “4 33°6 | 66°9 33° I, 6056, 395 4 64°3 35°7 


f “x 








A bey 


tn connexion with the above Tables BE. and F. the previous Tables AY 
| and B. (pp. 177 and 178), affording comparison of the mean deaths in 
each sex during eight years with the deaths in each sex during 1883, 
| may be considered. Both sets of tables deal with deaths at all ages — 
together. And: Table III. (p. 264) may also be usefully consulted in — 
reference to this matter of sexual differences so far as regards the year : 
1888, as also Table IV. (p. 265). ; 
he following inferences may be drawn from the above- mentioned 
uk tables, as respects deaths at all ages taken together :— — sie ae 


1°, That during the year 1888 the deaths from “ pneumonia” 
| the entire distrt ct in males amounted to more than three ake 
i 2 those that occurred i in females. 











inquiry the male deaths exceeded the female deaths, but not to 
the same extent in each, for 


3°. That the excess of male deaths was much greater in Middles- 
brough and in Normanby (between which there was not much 
difference in this respect) than in Ormesby and Eston. 


4°, That in respect of the entire district this excess of male deaths — 


was observable in each of the three periods into which the year 
we has been divided, but 


5°, That the excess of male deaths was greatest in the ‘ epidemic ” 


period, rather less in the “‘ post-epidemic,” and much less in the 
first four weeks of the year. 


6°. That this order of excess of male deaths in the three several 


periods did not hold good zn each ri the four districts separately ; 
for that— 


in Middlesbrough the order of periods in this respect was: 
first four weeks of year and ‘“epidemic”’ period much the 
same; “ post-epidemic ” least male excess ; 

in Ormesby the order was “ post-epidemic,” |“ epidemic,’ 
first four weeks of year, (but here only small numbers are 
" being dealt with) ; 

in Normanby the order was of that of the entire district ; 

in Eston the order was “ post-epidemic,” ‘‘ epidemic,” first 
four weeks of year ; 

No deaths of males at all occurred during the first four weeks 
(of the year in Ormesby and Normanby. 


_ Butitis to be observed now that an excess at all ages of male over 
female ‘‘ pneumonia ” deaths was not peculiar to 1888 ; for it was a 
character pertaining to “ pneumonia” ‘as observed, in regard of the 
entire year (Table IV.), during the total eight previous years in the 
aggregate, as well as during each individual year; and further, with 
e _ only four exceptions (and these in districts in which the total numbers 
were small, and therefore of little statistical value), it was observed in 
- each year in each district included in the inquiry. Excess of incidence 
on males was the rule then for fatal pneumonia in Middlesbrough and 
_ its neighbourhood. But the degree or amount of excess was not the 


same for each year either in the case of the entire district or of the four | 


_ sanitary districts separately. It was greater in some years and less in 
_ others, as (for the entire district and each sanitary district separately ) 
_ may be seen by reference to Table IV. N. or does it appear from this 
- table that the annual variations of male excess were at all due to variations 
in prevalence of the mortality registered at all ages as due to “ pneu- 
‘monia.” It must then have been due to something else, perhaps to 
~ annual variations in the proportions of the two sexes. It does not 
: seem due to any variation in the quality of the pneumonia in the years 
_ of greater excess of incidence on males (assimilating it to the pneumonia 
of 1888), for if it had been so we should have expected that those 
would have been years exhibiting at least some slight indication of 
| eidenie prevalence; but it was not so. All that I have said above 
with reference to the entire district applies particularly to the largest 
of its constituent parts, viz., the borough of Middlesbrough. It may 
_ be worth noting for future use that as soon as Eston district had grown 
‘a in population to nearly its present size, the annual variations as to 


Be 90; That in each of the fey sanitary Dihices included in the 
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On Pleuro-pneu- ee 
monic Feverin — 
Middlesbrough 
and neighbour- — 

hood; by 
Dr. Ballard. 











axéess of ciale desis came to iorelapinde most closely. wilh heed | 
: Middlesborough——much more so than did those of Ormesby or Normanby a 
1 Pleuro: -pneu- f 

oni Fever in Again, therefore, attention may be most. usefully concentrated up 



















ad eeeubone. the pneumonia mortality in persons aged 15 years and upwards, and : 
ahs by Big the following Tables G. and H-, constructed similiarly to Tables Ki. and © 
allard. 





| F., may be used for this purpose ; and in connexion here with Tables C 
aad, DD), and Tables ILI: and V. at the end of this tha pcs be” : 
ae consulted, i 
oy Table G. shows separately for the entire district and for each sanitary 
| area the number of males and of females who died from pneumonia, — 
at ages 15 years upwards during the entire year 1888, and in each of © 
the several divisions of the year ; and as well the proportion of each 

sex per cent. of the total pneumonia deaths. 4 


vie 





| ffsey G. 
Deaths in 1888. 
























































Deathaof Males and Bemalos trom Male Deaths and Female Deaths per cent., 
KY 6 . 3) ths 
7 Pneumonia, at Ages 15 years and upwards. in each ee Deaths, 
x es EY During During ot : ite: 
es first Four) Epidemic oe Whole || first Four | Epidemic E eae Whole _ 
i \ | Weeks | Period. Period Year. Weeks Period. Doton. Year. . 
4 of Year ; . i 1; of Year. ' : 
— 7 
M. F M. OF. M. OF. M. OF. M. &, ML a A ae aes 2 
Weick 217 48 8720 10 Et 261)! 959 87°5.) 12°5%|'8b:9 18'1 | 7327- 21°3 f 816 y18"4 
° — 7 8 7 a. = 11 8 — 100°0 | 53°3 46°7 100°0  — 57°99 42°1 
- — — | 2 6 5 3 30 9 —_ — | 80°6 19°4}) 62°5 87°51 76°9 QL 
= Dic 22 5 138 «107 2 1 17: 18 50°O0 50°0 | 56°5 2) 5 66" 6 8338°4 4 56°7 43°3_ 
9 4 | 263. 71 47 14 | 319 89 || 69-2 30°8 | 78-7 21°3 | 77-0 23-0 78°2 2158: 














Table H. shows similar facts fay the ee previous years, 1880 to 4 
_1887 inclusive :— yaa : 4 


TABLE H. 
ae 1880 - 1887.: 


' Male Dentin and Female Deaths per mone ‘! 
in each instance of Total Pneumonia Deaths, — 
in each Period. 







Bests Deaths of Males and Females from 
“Pneumonia,” at Ages 15 years and upwards. 














During | aie Dake Whole, pee ad : here Post- Whole 





first Four |. Epidemic Boi : . Epidemic 5 
; pidemic Eight . Epidemic Bight 
pe Period. | “period. Years. 7 ow geks. ‘3 Period. | “period. Years. 


iN 





























































MELB, Mp. Se. ER ee 5 Me Le ME NMG EE Ag OE 

29 10 245 94 1383. 62 407 166 74°4 25°76 | 72°3  27°7 | 68°2 31°8 | -71°0 29°0 

- Paeand 19 9 a) 8 29° 18 66°6. 33°4 | 67°9 82°1 | 50°O 50°0 § 61°7 88°83 
- 4 — 40 15 22 «10 66 25 ODO = PeoT 273. | 68° SUBS ae 
sae OL 45 13 22. 18 76 32. || 90°0. 10°0 | 7r"6 22°4 | 55°56 445 f 70°4 29° 
44 12, 349 131 185 .98 | 578 241 78°6 21°4 72:7 27° 3 65°4 34°6 70° 6 29° 
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The ee of the mortality under 15 4 years of. age in- 1888 | 
(Table G.) does not alter materially the inferences (1° to 6°) drawn from 
Tables EH. and F. and stated on p. 184, as respects deaths at all ages. : 

All the considerations. detailed in the preceding part of this sectio 
of the report, tend to minimise the value of the figures sho wing th: 
great excess of male over ota deaths was a special charac ter. in the 







ae 


hole irevenee: in ‘this Rapids fom hie mean of the eight previous On picaeee 3 
years may merely have been due to an excess in the population Mid dlestroqgn ad 
(above the mean of these years) of male over female persons,—to the and peiphbolle 
iomadic male population having been in 1888 unusually numerous Be, Balland : 
ec consequence of some ereater demand for labour in the works of 
‘the district. And a similar explanation very probably applies to the ne 
‘annual variations of excess of male over female deaths shown for the aa 
entire district and for the several sanitary districts in Tables TV. and V. 
at the end of this report. Jt will be observed in confirmation of this 
inference that in some years, both in the entire district and in each — p 
Sanitary district, the male percentage of pneumonia deaths exceeded more 
or less considerably the per-centage observed in 1888.* 


ws 

















* An excess of male over female deaths from pneumonia is the rule in this 
oP intty. It is observed not only as respects all ages together, but also in persons 
under 15 years of age and in persons aged 15 years ‘and upwards :—is most marked, 
however, i in respect to the latter age-group. ‘This is shown by the following table :— 









































































































































- ea i ENGLAND and WALES. bi fahe 
/Draras from Pyeumonta at all Acus and in certain Groups of Aces during the pe 
Pe Eieur Years 1880-87. . 
ta yd 0 BOW a | 1 | 9% | | 65 up- | All hy 
nae is: RE a a aa | ated custo “ei eas ifr wards. |{ Ages. fe 
ae | aut : 
Males - — - | 26,054 {27,878 | 5,169 | 5,740 | 8,988 |12,421 | 13,230 | 12,631 || 13,761 || 125,872 
Females - - | 19,463 | 25,829 | 5,202 | 3,967 | 5,696 | 6512 | 5,910 | 7,652 || 11,721 |) 91,952 : 
— Motals 45,517 | 53,707 oe 9.707 14,684 hs, 933 ho, 140 | 20,288 || 25,482 || 217,824 
= = ¥ | : ie 
Per cent. of males 57°26 | 51° ou | 49°84 | 59°13 | 61°21 65° 6) | 69°12 | 62°27 || 54°00 |} 57°79 MEN ue: 
to totals. ; 
ts vy ne 7 f 2 
-—sMearus from Prevumonra during each of the Eignt YEARS 1880-87. heat ee aa 
ee & gas 
le , | —— Under 15 Years. | ae nee 
aad al Aca RS a ee Sir 
-Years. ~~ ‘| 1880. | 1881. | 1882. |. 1883. | 1884. 1885. | 1886. | 1887. ||Totals. 
TA. = : ; ee Aah i 
Mai - -| 7,219 | 6,499 | 7,447 eae | 7,540 NV) 7173 UNA TT 7,349 | 8,107 || 59,101 fs Saas 
Females - - | 6,238 | 5,477 | 6,376 | 6,240 | 6,147 | 6,651 6,335 | 7,030 || 50,404 Pee ia 
a iste eee ’ Ashe 
% ee -| 13,457 |11,966 | 13,823 | 13,785 | 13,320 | 14,423 | 13,684 psi 109,595 
wee , I a ; 
eS 


ae ; ; ‘ : i i) 
Zi Pe: cent. of males} 58°64 | 54°28 | 58°87 | 54°73 | 58°85 | 58°s9'| 53°70 | 58°56 || 53°93 


to totals. | 





eo Years and Upwards. is 












1887. ||Totals.| 


| 
| 


Years. 1880. } 1881. | 1882. | 1883. | 1884. | 1885. 1886. 











4,322 | 4,420 | 4,692 | 5,5 4,912 | 5,783 | 5,670 6,136 }| 41,458 








- | 11,709 12,285 | 14,410 | 12, 926 14,958 | 14,414 15, 846 ||108,229 


rse7 | 7.316 | 7.543 | 88 ae 3,014 | 9,220 Se 9,710 || 66,71 
se | a | 






































ber cert. of Bl fea 63°19 | 62°34 | 61°65 | 61°33 | 62°00 | 61°66 | 60°66 | 61°28 || 61°69 





a ‘ [ Footnote continued on next page. 





. App, A. No. 18. Incidence of the Pneumonia upon the different Ages. 7 


od 


ar This may be studied upon Table VI. (p. 269), in respect of the entire 

Middlesbrough district and in respect of each sanitary district included therein. In the — 
eh | and neighbour. table the deaths are distributed into 13 four-weekly periods. Further 4 
nen Balland. information on this head may be gathered from Table ILI. (p. 264). : 
1 It appears from Table VI. that of the total 490 deaths registered in 


te the entire district as due to ‘‘ pneumonia’ * during the whole year 1888, — 


io 
id 
; 
F: 
ed 


hg there were:-— | : 
ery oN Under 5 years of age - . - 68 deaths. : 
aa 7 At 5 and under 15 years - - ee Scere iy a 
ae PY 9 Lo 9 25 5, iz 7 kes Ca Te 
Loe ” 25 oF) 35, 7 oe ~ TL 5 
ew | Cah mcm cnreny (pre gate as : Bh iti 
de co Bye LORS aR ML FTG ESO pu 
‘ | a9 OO GO! - Pape ots ew i 
| 5, 65 and upwards - - - = IOs 


Hence, inasmuch as the number of persons living at the different — 
decennial age-periods naturally lessen as the ages advance in the series, — 
the incidence on the mortality from five years upwards becomes obviously 
greater and greater. But while it has seemed to me desirable to construct 

ery ey Table Vi. for purposes of reference, it will be more convenient, as well — 
| as sufficient for discussing the age-question generally, to make use of the — 
summary at the end of it, ~and of the ficures in Table III., which are con- | 
structed so as to show the deaths in larger age-groups. In these Tables — 
and in others (pp. 264, et seg.), the ‘deaths are distributed into four. 

age-groups, viz., 1°, Into ages under 15 years: this group contains — 
not only infants under 5 years, but also children between 5 and 15 — 
years, who mostiy, I presume, go to school. No erroneous statistical. E 
inference of consequence can arise from including the last-mentioned 
10 years of age, since the numbers who died “at those ages was — 
comparatively very small, only 14 or 17 per cent. of all under 15, 
2°. Into ages 15 to 34, which include persons commencing to work, and 
also a large portion of the nomadic part of the labouring male popula- a 











yo honor continued. ] 


‘But two other things are apparent, viz. : ‘first that during the aggregate of the ~ 
same years the male excess was at all ages, as. well as at ages 15 years and upwards, _ 
greater in the entire Middlesbrough district, and in each separate district except — 
Ormesby (see Tables F. and H.) than in England and Wales; and secondly, that — 
the annual variations in this respect (see Tables IV. and V., pp. 265 and 267) were — 
very much greater in the entire Middlesbrough district and its several parts than in — 
3 | _ England and Wales at large. 
os, It must here be pointed out, however, that in 1881 the male population formed— 
In England and Wales at all ages 48°7 per cent. of the total population. 
In Middlesbrough (entire district, 
excepting Eston not then sat / 
Dy. formed into a local board dis- | Bt% 
BONE eins trict, see Teele Leip: one at ) 
Seay allages ee +359" 7 - 53 i } 
EAA 5 and ee 
OS In England and Wales at 15 years — 
Ce : and upwards - = - 47°9 per cent. of the total population at 
anon In Middlesbrough (entire district, . these ages. 
rs ar excepting Eston not then . 
Bek : formed into a local board dis- : ee 
ree trict, see Table L., p.189) = 54°7 : oe 
tras vad So that after all, as compared with England and Wales; the phetmonia ihaieaaials 
; to Middlesbrough does not appear really to have attacked males during eight - p. 
years so disproportionately as would seem at first sight. — : 










on. fos Tato. ages 45 to 65, which include persons of middle. age and App. A. No. 18. : oe 
mostly of settled ‘occupations end residence. And lastly, 4°. Ages above on Pleuro-pneu- 


65, which age-group includes persons no longer able to work, and monic Fever in 
Ra se-group p Middlesbrough | 













“dependent on the help of their friends or upon poor law aid for their and neighbour: 
support. hood ; ky ae Mis 
, DR Ballard. aE 





To obtain a correct notion of the incidence of the “ pneumonia ” | 3 
) “mortality upon each of these age-groups. the number of deaths must be Eek 
compared with the number of persons living at similar ¢ ages. ‘The 

following Tables I and J show the census population in 1881 in these Mion 
‘several age-groups, and the estimated* population in the same age- ae 


groups in 1888 :— 





. | re Tass I. | 


| POPULATION as given in Census TABLES. 













































































% . 1881. | 
: al . ra 
ee 4 - Years. | 0- | Th= | - 45- 65 up. || up. | All Ages. 
“Malesbrough—aae - | -11,152'| 14,184} 38,363 | 526 || 18,023 | 29,175 se 
x. Female! 11,376 | 11,958 | 2,851 | 574 || 15,383 | 26,759 ce 
e Male and Female | 22,528 | 26,092 | 6,214 1,100 | 33,406 | 55,934 
‘ at i ; i" 3 ‘ : ‘ 
_ Ormesby Male *. = 1,716 1,900 424 72 is « BB96 4,112 
' Female = 1,626 1,562 354 65 |} 1,981 3,607 ; 
Ba = - [6 PE ees ee ee | er me ee | ee ee ES | NS SS \ vs 
or. : Male and Female 3,342 | 3,462 778 197 4,37 7,719 
oe: 
ae jl } : v 
| Normaniby—Male @ bp 1,509 2,286 | 470 | 59 2,815 4,324 
SS Female - | 1,536 1,448 | 346 | 60 1,854 | 3,390 
eR ali le A Rca cts a nua 
_' _- Male and Female 8,045 3,734 | 816 | 119 | 4,669 raya: 
€ ae , { lev. ‘ ’ . . 
| 





Piston —Males and Females. Stated by the clerk to the local board as about 10,000 
at ihe time of constitution of the urban sanitary district in 1884. 
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, riage 1 ABLE: J ; ene ee 
_.. Estimatep Poruation in 1888. Born Sexes. 

te —— | 0- ise | 45- | 65 up. 15up. | All Ages. 
P siaaiesbrongh EB - | 27,893 | 32,306 | 7,699 11,357 || 41,362 | 69,255 ss ae 
_ Ormesby - ene =.) 75 3,885 Pon e8eoety. D4. |)0 4,941 8,662 AES 
~ Normanby Penrice 5580-1) 54,390 959 | 140 || 5,489 | 9,069 
Eston - Bie Sse 34 800) | 9-4, 954.1 eobe4 | 202 6,320 | 10,620 . 
. district ~ . | 39,524 | 45,535 | 10,694 |1;853 || 58,082 | 97,606 
















| Basis of the estimate the age-distribution as given in the census tables for 1881. 
‘Bet I could not do this in the case of the Eston district, which was not constituted 
until 1884, and is therefore not to be found in the census tables. Accordingly I have, 
in the matter of age- -periods, distributed the estimated population of Eston similarly 
to that obtaining in 1881 in chai tik aac Ormesby, and Normanby taken 





“ape a A.No.1s, Calculating the incidence of « pneumonia’ ? Ain the! tivo sexes ‘together | 
a | 0 tee thou: and for the entire year, upon this Table J., the results per 10, eo 


. monic Fever in, living in each age-grou are as follows :— 
hs pa Aliddlesbrough 8 6 ) P 

and neighbour- ; r 
oR cane 3 TABLE K. | 

Rife! Dr. Ballard, f ire 
oy oe 







































Rates per 10,000 living in each Age- 


Deaths from Paodioonin, in 1888. Gronis 








| i 
0- | 15- | 45- |65 up.|| sup. ee o- | 15- | 45- | 65 up. tae a 


{ 
i 


3°35 j ; 


Middlesbrough - | 49 | 141 | 143] 36 820 | 869 || 17°6] 43°6 | 185°7 | 265°3 || 77°4 | 5 

Ormesby - - 1 12 4, 3 19 20 2°7| 30°9 45°9 | 194°8 |] 88°7 | 238°1 
Normanby - | 11 20 15 A 39 50 |} 81°0] 45°6 | 156°4 | 285°7 || 71°1 | 55°14 
Eston - ~.| 21 15 8 7 80 51 48°8 80°38 |. 68°7 | 846°5 || 47°5 48°0 























Entire District 82 | 188 | 170 | 50 408 |. 490 || 20°47] 41°3 -150°9 | 269°8 || 70°2 | 50°2 a 
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: ‘Table K. thus shows— 2a 

le. That the all-ages pneumonia death-rate of the hole: year 1888, © 

in the entire district, was 50°2 per 10,000 living; and that for 
persons of working age and old persons together it was some e 34 

times that of the death-rate under 15 years of age. 

2°, That for the entire district there was a steady and progressive 

increase of death-rate with age ; that during the most active period 

of adult life, z.e., irom 15 to 45 years, a period of adult life during 

which the fatal operation of morbid causes is most easily resisted, 

the death-rate was only twice that of the children under 15 years 

of age; that between 45 and 65 years of age the death-rate was 

above 384 times that between 15 and 45; and that at ages above 

65 years the death-rate was about 1% times that at ages between _ 

45 and 65, and 63 times that between 15 and 45 years of age. 

3°, These ratios of death-rate at the various ages Speriied were. not 

maintained equally in all the districts. 

4°, The table confirms the inferences drawn in another a 

(Tables A. and B., and Tables C. and D.) as to the different — 

degrees of incidence of the “ pneumonia” upon the several | 

sanitary districts included in the inquiry. 

But now, with a view to discover whether the above age-distribution 

of mortality differs at all from that of the pneumonia mortality as it. has 

been customarily observed of late years in the same locality, some 

further comparisons must be made. 

And first of all a comparison may be made with the pneumonia 

_ mortality of the previous eight years. It may suffice to do this for. the 

entire district, and assuming, as before, that the age-distribution of the 

population in 1888 was the same as in 1881, to de it by comparing the 

per-centage of the total pneumonia deaths that took place at the several. 

ages in 1888 with the similar per-centage of the pneumonia deaths that 

took place Gunite the eight years ual to 1887. ‘This has been done in 


c 





























Table L. be a See 

~ . 

Tabu z. ) ve 

ENTIRE DISTRICT. _ eal 

ate a b . Deaths in each Age-Group per 

Deaths from Pneumonia in Age Groups. cent, oF Deaths at alien pe 

Ba aa Years. f | _ ae 

ane Rae Bare ; 0- 15 | 45- | 65up.J15 up.) All Ages. |} 0- | 15- 45- ‘coup. 15up 
ee isss- st | 82 88 | 170} 50-4 408] 490 |] 16°7 | 88-4 | 34-7 | 02 Psse8 
ee 1880 to 1887 -| 563] 421} 307) 91 | 819} 1,382 || 40°7 | 80°5 | 22°) 6-6] 59:3 
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Or limiting the comparison . to ages above 15 years, we obtain this app. A. No.18. 





On Pleuro-pnen- 











La monic Fever in — y 
— Deaths in each Age-Group above | . Middlesbrough — at 
Po : 15 ‘Sent Ae cent. of all Pneumonia ra oe aie 
uke a RF ~ ™ bh a” 
"4 % eaths at 15 years upwards. Dr! Ballasde en 
< Sa 
a | 15- 45- | 65- 
tS 
a 1888 =, - 46°1 AL‘7 12°38 
: a —@] 1880-87 + > - + Bhd He, 87:5 tet Sa. 


— What we arrive at, then, is this— Pike 

+ le. That the excess in 1888 of pneumonia mortality above the 

‘ap mortality of eight previous years in the same district fell practi- 

be cally, not. on the children of the population, but upon those of ities 
working age and upon old peoples and chiefly upon those above ee 
45 years of age. | 

2°. That as a. matter of fact this « se ae es > mortality of 1888, 

i in so far as it affected persons over 15 years of age, was not 

distributed among the age-groups in any very remarkable degree 





























y _ ditferently from the ‘ pneumonia” of the eight previous years. 

Comparing now the rates of mortality in the three adopted periods is 

Ea of the eee, the results are as follows :— RCE. 

., | : Taste M. ss 

= _ SHowine the IncmpeNcr of Pyeumontra for 1888 per 10,000 living (of patie 

both Sexes) in certain AGE-Groups, during the Errst FOUR.) tel ese 

Es Weeks, and during the “ Epipemic” and. Post-Eripemic” ea 

__.. Pertiops respectively, in the ENrrre District and in each of the. 6 pe. 

= Sanitary DistTRicvs. ‘ aE ei: 

on ‘ a 

ae First Four Weeks of the Year.* 

or x i 3 

= Deaths from Pneumonia. _ Rates per 10; AN in each Age- : 

ad 

oS | | 

a or | AN biel : | All 

= =.) 15-455 65 up.|| 15up. Ages|| 0° | 15 | 45- | 65.up. | IBD: |) Aeege ote 

| Middlesbrough AOS KiaeR oS era eg SR tae | Ad [24 eSpOl WG Wea Who dged. a6 . 
Ormesby - -| 1} —{, typ 1 yaa ay es ae a BGA 9 — 2°0.| 2°38 

Ba Normanby -f—} -—} =] — — | = —|/—};—-—f — — |} — 

/- Eston “- =| 9] 1il-—] 8 |]. 4.4 18 20.9} 270} — | 148-5] 63] 122 

A SS SER ney eT gee pa TD rae Se ae aoc 

| chessga es PIS 1 Bea) Ode 1h a8! Oe eee iyea fag | on et Gee g+y {> 

aap: \ : 

ye i &. Epidemic Period. 

2: | — - | po 

a Middlesbrough + |-20 | 117 } 115 | 38 |} 265 | 285-] 7-2 | 86-2 ja4o-4 | 243-2 |) 6dc2 | an-2., % 
Ormesby - =. -/— | 10] 2] 3 15{ 15 || —| 25-7 | 22°8 | 194°8 |] 30°5 | 17°83 x 

os _ Normanby -| 6|°15| 12] 4 || 81] 387 116-7 |'84°2 |125°2 | 285-7 || 56-5 | 40°8 

@ ston on lf #8 | eS 23 | $2 ||20°9 | 26°2 | 60°21 | 148°5 || 3674 | 3071. 























———— | | | 


a Entire District -| 35 |155|136| 43 334 | 369 |} 8°9 | 34°0 (127°2 | 282°1 57°5 | 87°8 
ee - f J . 











. “ ave 7 Post-Epidemic Period. 





: Middlesbrough Vi Ye 1 L477 | 






| 7 
- | 26 | 20] 25 2 7 6°2 | 32°5 1°4 | 10°5 
Ormesby - ie 2 At eS. Se SB) DS _ Goda ecot 
As "Normanby ype) ie) 5 oe 8 13 }/14°0 | 11°4 | 31°38 ee 14°6 | 14°38 
 Kston - -| 3 1 i 1 3 6. i) 7°0 2°0 | 8°6 | 49°56 4:7 | 56 \ 
































ai =| 34} 281-30} 3 er) 9m Ht 8°6't 61] 28°12 ~16°2 |} 10D TF -9°7 





- * For comparison of this with the tables of the other two periods, the figures 
, must of course be multiplied by 6. 
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Oe | 4g [o5up]15up All Ages. 0- | 35- 45- |65up.15up. 
JCS: cutee eines 5 4 4 iy 26 50°0 | 19°2 | 15°4 | 15°4 | 50°0 
1880-87. - -| 54 | 80 | 19 |. 7 | 56 | 110 —/|] 49-1 | 27°3/ 17°31 6-4} B0°9 
Epidemic Period. 
7 : 
1888 - : -| 35 |a55-|1s6 | 43 [384 | 369 | 9°5 | 42°2 | 36°9 | 11°7 | 90°5 
1880-87 - 233 935 | 188 | 57 [480 | 718 | 32°7 | 33°0 | 26°4 | 8:0 | 65°9. 
Post-Epidemic Period. | 1 
1888 - oP Aga aoe 8 | 3 | 61 3 35°8 | 29°5 | 31°6| 382 | gaa, 
1880-87. - -| 976 |156 | 102 | 25 | 283 58 | 49°4 | 27°9 | 18°2 | 4°65 | 50°6 
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Prom this Table M. it appears :— ) 
1°. That, as regards the entire ee during the first four ockee a 
of the year, the death-rate upon those over 15 years of age was not 
larger but Jess than that upon those under 15 (due, as will appear a 
presently, to a high infant pneumonia mortality at Eston). The 4 
difference was most marked by far in the epidemic period, when’ 
the death-rate over 15 years of age was nearly 64 times that of | 
the rate under 15 years. In the post- eae period the rate 
was one-fourth higher. 
2°. That, again as recards the entire liace, for all ages above 15 
years there was during the first four weeks of the year and. : 
during the epidemic period, a progressively increasing death-rate 
with ‘advancing age. But in the post-epidemic period it was 
otherwise ; for then the heaviest death-rate fell upon persons — 
between 45 and 65 years of age (perhaps because those over 
65 years who were susceptible of the fatal operation of the — 
disease had been mostly carried off during the epidemic period). — 
In the epidemic period the death-rate between 15 and 45 years _ 
was nearly four times that of persons under 15 years of age ; 
that between 45 and 65 years was about 34 times that of the 
persons between 15 and 45 years; and that over 65 years was 
about 14th times that of the persons between 45 and 65 years. 
In the post: epidemic period the death-rate between 15 and 45 
was less than that of persons under 15 years; that between 45 — 
and 65 years was about 43th that of persons between 15 and _ 
45 years; and that over 65 years ae a little over half that | 
between 45 and 65 years. 
3°. That these ratios of death-rates were not maintained chantlees 
‘in each of the districts. 


Using the same method as was used in respect of the whole year 
(p. 190), we may inquire whether this distribution as to ages in each of — 
the three periods of 1888 was the same as in previous years. For this 
purpose Table N. has been constructed. 
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TABLE N. 
Entire DIstRIcr. 
First Four Weeks of Year. 





Deaths in each Age-Group he 


Deaths from Pneumonia in Age-Groups. coat, of Tisahe beau War 
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What we may note here, then, is that during the previous eight Avv. A. No.18, 


years, 1880-87, while the age-distribution of pneumonia was practically oy pleuropneus 
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the same during the first four weeks and during the post-epidemic monic Fever in a 
period, there was in the epidemic period distinctly some shifting of the and fernando as 
incidence of the mortality from the ages of childhood to the ages above oleae hee : 


15 years, and that this is observable in respect of each age-group. ‘The 
increase of incidence was least between 15 and 45 years (viz., from 28 
to 33 per cent.), greater between 45 and 65 years (from 18 to 26 per | 
cent.), andagain great above 65 years (viz., from 4°5 and 6°4to 8'O per > 
cent.), This has been the rule with “ pneumonia” as it was observed in 
the district prior to 1888. ; 

Hence a similar kind of shifting in 1888, beginning to be observed 

when the epidemic commenced, and lasting through the epidemic 

period, was not outside previous experience. But what was outside the 
previous experience of the district was the much greater degree of the 
shifting, and the fact that it did not cease with the epidemic period, 
but continued, although to a less marked degree, through the post- 
epidemic period, and in this post-epidemic period was most strikingly 
obvious in the case of persons between 45-65 years of age, and partly 
by transference from those over 65 years of age. 

Al) this will be made more apparent by limiting the comparison, as 
has been been done for the whole year (p. 191), to the distribution of 


“e deaths over 15 years, leaving those under 15 years out of account : 
thus,— 


EEE iS cre 





Deaths in each Age-Group above 
15 years per cent. of ali Pneumonia 
Deaths at 15 years upwards. 



























































15- 45- 65 upwards. 
4 

Fr _f|1888- = -|  38°5 30°8 30°8 

ces FouR WEEKS OF YEAR { 1880-87. - ~| ° 53°6 33°9 13°5 
, Ae CMM NY et ea ea IR ae 40°7 12'9 . 
HPIDEMIC PERIOD f 1880-87. -| 49°0 39° | 11°9 sae 
; *% iy | 
- | 
ee | Base c 2 po  abe 49°2 4°9 “a 
Post EPIDEMIC PERIOD e -{ 1880-87 2 « 55°1 36°0 8°8 ait 
E s 
I | ,: re ' ae 
Here, again, it is seen that, notwithstanding the unusual incidence of < “gee 
_ the disease in the epidemic season of 1888 upon persons over 15 years ae 
of age, the distribution of the mortality among those over 15 years was, ae 
_ In that period, almost identical with that which has been customary in ae 


the district in previous years, and that the exclusion of the children 
from the calculation serves to bring into stronger relief the unusual 
ost-epidemic incidence on persons between 45 and 65 years in 1888. 9 
_ On the whole, then, it may be said that, as respects the ages of the os 
persons who died, there was nothing unusual to the district in the a 
_ pneumonia of 1888, except the unusually high incidence of the mortality Ri 
_ upon grown-up persons of a certain age or ages. 


| 

| 

| 

| | 

| ; Comparing now the age-incidence of fatal pneumonia in Middles- sy 





brough in 1880-87 with that in Hngland and Wales in 1881, we get 
data as follows :— 
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somewhat different from that in England and Wales in 1881 (the year 


and upwards, ee 


taining in each instance all the cases that had been attended by the - we 
compiler during the epidemic period. One of these lists was that of 


That the average annual rates for the Middlesbrough district here Avr. A. No. 18. ; A 
appear so much higher than the rate of England and Wales in 1881, is On Pleuro-pnen-, 


Ag 


of cour I id iner i istri i monic Feverin 
se due to the rapid increase of the population of the district during Middlesbrough 


the eight years: but this is not concerning us now. The point I wish and neighbour, 


refar — stapes : e : : hood; by | 
to refer to now is that the distribution of the pneumonia mortality among 5}° Ballard 


-~ 


the age-groups in Middlesbrough 7 7888 (see Table K., p. 190) was 


selected for comparison) being 9 times higher at all ages together above 

15 years, while it was only half as high again at ages under 15 years: 

it was 10 times higher at ages between 15 and 45 years, 13 times higher | 
between 45 and 65 years, and about 11 times higher at 65 years of age A 


As compared with the rates in Middlesbrough in previous years (so 
far as a comparison goes between the mean rates as given in the table 
just above and the rates for 1888 in Table K., p. 190); it would appear 
that the relative incidences of the total mortality on the several age- 
groups was little different in 1888 from what had been customary in 
previous years in Middlesbrough,—only slightly greater than was cus- 
tomary on the ages 45 upwards. This seems to confirm the inferences ‘ 
from Table L., p. 190. | o 
We may gather, too, by a comparison of the figures in the tables just 
above given, that the distribution of the mortality among the adopted | 
age-groups above 15 years of age was much the same during the eight 
previous years in Middlesbrough as in England and Wales in 1881, and 
that on the whole, so far as this comparison goes, the grown-up. people | 
in Middlesbrough were perhaps habitually more liable to suffer in 
excess of England and Wales than children were. _ 
There is nothing, theu, in the age-distribution to show that the pneu- 
monia of 1888 differed from the pneumonia in Middlesbrough that 
occurred in former years. 


Fatality, or Proportion of Deaths to Cases. 


At the commencement of the inquiry I requested the medical officer 
of health of Middlesbrough to be good enough to obtain for my use, = 
from the medical practitioners in the district, lists of cases of pneumonia Miser * 
that had come under their observation, marking the result of each case Lik 
as to recovery or death. Most of these gentlemen made a return of _ 
some kind, but I found that few of them were able to give me complete 
lists; and there were but 12 of the lists that could: be trusted as con- 


the medical officer of the workhouse. Selecting, then, these 12 lists, ae 
and excluding for special and separate investigation the list of work- 
house cases, I found myself in possession of what I conceive to be a 
fairly accurate statistical record of the sex, age, date of attack, and result 
of 682 cases that came under observation during the 24 epidemic weeks, 
beginning on January 29 and ending July 14, 1888; as also of 103 cases 
of pneumonia which had been observed during three months preceding, 
—that is, between November 1, 1887, and January 28, 1888. From . 
these lists I have constructed Table IX. (page 273), which shows the ia 


per-centage of deaths to cases, in each sex and in each of my adopted . 


age-groups, during each four weeks of the epidemic period and during 
the epidemic period as a whole,—with the number of the cases which 
furnished the basis of the caleulation throughout. Similar information 
is given as to the “pneumonia” of the preceding three months. The 
general upshot is to exhibit a fatality much greater than that which 
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the “antiphlogistic 


“ pneumonia” has of late years exhibited in the common experience of 
the medical profession. I propose to show this by reference to the 
statements of reliable medical writers. Unfortunately I have no means 


of comparing the fatality showu in Table IX. with the fatality of 


‘‘ pneumonia ” observed in the same district during previous years. But 


the medical men that I conversed with recognised considerable excess of | 


ae in 1888. 


. The fatality of the whole epidemic period at all ages and in both 


sexes together was 21°1 per cent. 

Dr. Wilson Fox, in an elaborate and most carefully written article 
upon pneumonia in Reynold’s System of Medicine (1st edition, p. 689), 
says: ‘ Among the mass of statistical evidence on this subject, the 
“following table from Huss (p. 93) gives probably the most reliable 
*¢ data.” (I have added up the cases for a total at all ages) :-— 



































Age. No. of Cases. | No. of Deaths. | Per-centage. 
5-10 - ~ 9: 1 ee 
16-20." - of 3 999 14 6°11 
20-30 -— - 1,041 61 5°85 
30-40 -— - 816 97 i PS 
40-50 - 3 363 72 19°83 
50-60 - - 127 Pag 21°60 — 
60-70 - . 29. Z 24°13 
70-80 - - 4 2 50°0 
All ages’ = -| + 2,618 281 Tey 


Dr. Wilson Fox (loc. cit., p. 686) says: “In 55 cases which 1 have 
* observed or collected from the case books of University College 


a NR UH 


‘ eight deaths, but in all these the attendant circumstances were such 
‘as fully to account for the mortality.” He adds, however, in a note : 
‘“‘T do not present these as statistics of these hospitals, as I scanner feel 
“ sure that they embrace all the cases admitted.” 

But the most remarkable experience is that furnished by that most 
accomplished physican and accurate observer, the late Dr. Hughes 
Bennett. In his “Clinical Lectures ”’ (p. 698 e¢ seg.) he has tabulated 
126 cases of pneumonia, “ positively all the cases of acute pneumonia 
‘¢ which have entered the clinical wards of the infirmary (Royal Infirmary 
“ of Edinburgh) when under my care.” He states that 105 of these 
were uncomplicated cases and that not one of them died. Of the 20 
complicated cases only four died. Of all the 125 mixed cases (compli- 
cated and uncomplicated, as they would normally come into the hospital 
of a large city like Edinburgh) only 3-2 per cent. died. 

Dr. Hughes Bennett attributes this extraordinary result in his 


n 


cases. to the adoption of the.‘ restorative” plan of treatment, of which 


he was one of the pioneers, as contrasted with what has been termed 
common use, under which treatment the mortality at the Edinburgh 
Infirmary had been, according to Dr. Balfour (Brit. and For. Med. Chir. 
Rev., vol. xxii. p. 590), as high as 35°9 per cent.; whereas in Skodas’ 
practice, by what has been termed the ‘ expectant” method, the mortality 
was no higher than 13-7 per cent. But I must here observe that the 
treatment adopted by the medical practitioners generally in Middles- 
brough was invariably of the “ restorative” kind advocated by Dr. Hughes 
Bennett, and now commonly (1 may say universally) practised in this 
country at the present time. | 


‘ Hospital and the North Staffordshire Infirmary, I have met with 
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plan (a depressing line of treatment) previously in 
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A statement of the fatality of pneumonia month by month and year by 


year for the 10 years, 1879 to 1888, as that disease was met with in the 


Cork Street Fever Hospital and House of Recovery in Dublin, has been 
kindly prepared and forwarded to me by Dr, Grimshaw, the consulting 
physician of the hospital, and Registrar General for Ireland. His table 
forms Table XIV. (p. 291). In the total there were 577 cases and 97 
deaths, which gave a fatality of 16-8 per cent. The table is especially 
valuable, inasmuch as the cases were all such as had been mistaken for 


“fever” by those who sent them in, and they were all cases of — 


“croupous ” or “lobar”? pneumonia, such as are ordinarily met with ina 
large city like Dublin. ‘here are certain children’s cases included, but 
only asmall number. The figures, therefore, are admirably adapted for 


comparison with those in the Middlesbrough Tables IX. to XHI. The. 


fatality of the Dublin cases varied in different years from 2°6 per cent. 


_ to 24°4 per cent., and, although there are some indications of a tendency 


for high prevalence and high fatality going together, the exceptions to 
this are numerous. Dr. Grimshaw has, in addition, given me the follow- 


ing statement :—‘“ There are altogether eight hospitals in Dublin which 
66 


*¢ ¢pneumonia’ is one of the diseases they specify. Two of these 


hospitals, viz., Cork Street and the Hardwicke Hospital, are ‘ fever 
“ hospitals,’ They all receive a but comparatively small number of 
‘ children. I have made out for you a return for four years, showing 
*“ the number of cases of ‘pneumonia’ admitted, and the number of 
*“* these that were fatal. The total is 898 cases and 151 deaths, or 
“ 16°8 per cent. This is exactly the per-centage of deaths among the 
“10 years Cork Street cases.” I am under much obligation to 
Dr. Grimshaw for the trouble he has taken to supply information, the 
more valuable because so recent. 

I eannot, then, be in error in asserting that this Middlesbrough 
epidemic was of an wnusually fatal character. 


2°, As to the variations of fatality with the age of the subjects, we 
find from Table IX. (p. 273) that taking the two sexes together the 
fatality was in Middlesbrough during the six months of the epidemic 
period as follows :— 


66 


an 


Ages 0-15 years - -  8°2 per cent. of cases. 
Ee ee - 20°9 aeeeds 
» 40-65 —,, T22 ~ 3791 2 2 
»» 60-upwards - a AB Gor il dy 59 


All ages from 15 upwards - 26°5  - ,, 99 


That there should be a variation in fatality with the age of the patient 
is no new experience. It has always been observed that the fatality of 


‘* pneumonia ” increases with advancing age. The fact may be noticed in 
i, oO 


Ca eee 


Huss’ table on the opposite page. At ages, from 20 years upwards, 
however, the mortality in his cases was only 11°0 per cent. in contrast 


with the 26-5 per cent. from 15 years upwards in Middlesbrough, shown 
in Table IX, | 


3°. As to the fatality in the two seves, Table [X. shows that, for all 


ages together, the epidemic was less fatal to females than. to males, but 
that taking merely the ages vver 15 years there was but little difference 
in the fatality in the two sexes—practically it was the same. This does 
not accord with the ordinary experience of pneumonia as shown by, 
Dr. Wilson Fox. He says (loc. cit., p. 689): “ Pneumonia is a more fatal 
“* disease to females than to males. Huss gives the relative mortality 
‘* as—males 10 per cent., females 14 per cent. The returns from Vienna 
“ show the mortality to be as 2 to 8 in the male and females sexes, 
“so that although pneumonia is « less common disease in the female 
** sex, it is proportionally considerably more dangerous.” 


receive fever patients ; all of them make returns to me each week, and 
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The relation of age in the two sexes to the fatality of the epidemic © 
“pneumonia” at Middlesbrough was as follows :— 


Ages 0-15 - Males 10°6; Females 4°8 per cent. of cases. 
3 Updo is yee ae % 20°7 9 ” 
” 45-65 pe ” 42°0 3 2 25° 0 ” 9 
» 605 upwards 3 EOS 3 DOG ® + 
», froml5upwards,, 26°3; 9 2A . fi 


It was only, then, in the age-group 65 upwards that the fatality was 
greatest among females. Of other ages it was either the same in the 
two sexes or least among females—most remarkably so among children. 
But in-looking at the per-centages during the three months preceding the 
epidemic outbreak, we meet with some confirmation of Dr. Wilson 
F'ox’s statement that the fatality is ordinarily greatest among females, 
since during these three months of non-epidemic pneumonia the fatality 
among females was greater than among males, in the proportion of 22°9 
females to 16°2 males. The epidemic. was characterised by a change 
to a greater fatality among males than among females in the proportion 
of 22-4 to 17°4. : . | 

Dr. Wilson Fox adds to the passage quoted above: ‘* His (Huss’) 
“ tables also appear to show that the mortality in the female sex is 
“ less influenced by age than in the male.’ The Middlesbrough cases 
cdo not accord with this statement, for in both sexes the fatality was 
observed to increase with advancing age—and indeed (looking at the 
27°8 per cent. among males at 65 upwards) apparently more certainly 
among females than among males. The most fatal age among males 
would appear from Table IX. to have been that between 45 and 65 and 
among females above 65 years. | 

4°, As to the fatality in relation to the period of the epidemic. ‘Taking | 
all ages and both sexes together, there appears to have been a tolerable | 
uniformity of fatality through the whole six four-weekly periods, although — 
it appears to have been somewhat~greater at the beginning and end of 
the epidemic season than at other periods of it, and it was throughout 
higher than during the three months previous to the epidemic spread. 

But looking at this point in respect of the several age-groups I have — 
adopted, we find (Table IX.) that at ages under 15 years there was a 
most extraordinary fatality in the pneumonia during the first. four 
weeks of the epidemic period. It was as great as 26°9 per cent. of 
the cases. The fatality fell in the second four-weekly periods to 2:9, 
after which it varied from 5°3 to 7:7. And it is te be observed further 
that during the three months preceding the epidemic outburst it was as | 
high as 17°0 per cent. From Huss’ table (p.196) we may gather that 
his fatality at ages under 20 years was 6°3 per cent. of the cases. . 
Ziemssen’s mortality, according to Wilson Fox, was in the case of 
children less than 44 per cent. As respects those over 15 years of age 
the fatality of both sexes together was at the outburst of the epidemic 
21°1 per cent. It had been high (19°6 per cent.) during the previous 


- three months, but it rose subsequently to 29 per cent., falling later on 


to 26 and 27 per cent. It was not at its highest at the time of the © 


greatest prevalence of the disease and of the greatest pneumonia mortality — q 


in the district (viz., the month ended June 16), nor was it so in any of — 
the adopted age-groups. One thing remarkable is that whereas at ages 
15 to 45 the fatality obviously lessened towards the latter part of the 
epidemic, at ages above 65 years it still more obviously increased, and 
this most remarkably in the male cases. Bet 


4 


In Table IX. I have excluded the cases belonging to the distric 
which were treated in the union workhouse, but if we include these the 
per-centages of fatality arrived at are as follows (Table P.) :— 
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and female fatality in the two tables. As regards the fatality at 


different periods of the epidemic, but little alteration is introduced by — 
including the workhouse cases ; but the increase of fatality at ages above 


65 years as the epidemic progressed is seen to be accentuated, 


In some parts of the town of Middlesbrough, and especially in 


In this table the per-centages of fatality are generally higher than — 
in Table IX.., except at ages under 15 (and this probably because there 
was in the workhouse a: much smaller proportion of children under five _ 


years of age); but there is a similar disproportion between the male — 


some a 


more limited areas, particularly to the north of the railway, the fatality . : 
of the cases was very much higher than the statistical tables above given — 


would indicate. ‘The way in which, in Middlesbrough town, as well as 


in other parts of the infected district, pauper practice, club and contract 
practice, and private practice are intermingled, and the imperfection of — 
several of the lists of cases furnished me by medical practitioners render ~ 
futile any attempt to represent in a statistical form the extreme fatality 


I am alluding to; but the fact was strongly impressed upon my mind 
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in the course of the inquiry. Some notion of excessive fatality of the — 


magnitude referred to may be gathered from particulars I shall have to — 
record when the subject of multiple cases in a house comes to be dealt — 


with at a later period of the report (p. 226 and Table XV., p. 292). — 


Number of Cases of “ Pneumonia” during 1888 in the Entire District. — 


The number of cases in the entire district can only be estimated satis- 


factorily (and for the 24 epidemic weeks only), upon the rates of fatality — 


of the disease observed in the practices of the eleven medical men whose’ ~ 
cases are recorded in ‘Table IX. ; for it is requisite to exclude the work- ~ 
presently, the fatality of the disease was — 








It will be seen from the above table how the liability to attack by 
the disease increased with age, and especially how rapidly it increased at 


excessive, “ 
The following table represents the results of the calculations made — 
upon this basis :-— : | a 
TABLE Q. | 
In Epidemic Period. | 
‘ Number 
Estimated 
Ages. : Deaths from of Cases Cases per 
Population. Pneumonia Natit nd’ probably 1,000 Pe ; 
per cent. of | pooths, [represented] estimated 
Attacks. ‘| by these | Population. 
Deaths. e 
t ~ ut eS SS See ee Ee eee ee ee Meee ee ee : 3 = ~ aes — -- 
Under 15 years Bit BOl5 Od elie tame 35 427 10°8 
15 and under 45 © - | 45,5385 20°9 155 74) 16°3 
45 A 65 ” 10,694. 37°1 136 366 34°3 
65 years and upwards - 1,853 43°3 43 99 53°4 
15 years and upwards - 58,082 26°5 334 1,206 20°38. 
Allages:  . - 97,606 21:1 369 1,633 16°7 


ages above 45. For anything that I know to the contrary, this may be — 


a common rule in pneumonia. 


Clinical Characters of the Disease. | 
Through the courtesy of some of the medical practitioners in the 


district opportunities were given me of seeing certain of the cases under 


their care in one or another stage of the disease ; and although in many 
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hhad not the time to visit them regularly or systematically. But the Arp.A.No.18. i 
‘medical gentlemen referred to kindly supplemented my own observations, On Pleuro-pneu- th 
and gave me in detail the result of their observations in the course of the mone Fever in — 
Res : y ‘ é ‘ 7 iddlesbrough 
epidemic. In most pneumonia cases the invasion was sudden, sometimes and neighbour- | 
while a man had been at work, but often an hour or two after he had gone POU PY, 
to bed. In other cases the patient had been feeling out of health inone = si 
way or another for periods of a day or two, a week or even a fortnight. 
Almost invariably the attack commenced with shivering, technically 
termed a rigor. Usually this initial rigor was the only one experienced, 
but now and then it recurred in the course of the first day or two of 
the illness. Some of the medical practitioners told me that the rigor ee 
(essentially a convulsive affection) now and then passed into actual = = 5 _— 
convulsion. Dr. Bateman, one of the district medical officers of 
Middlesbrough, who had during the epidemic a very large number of 
eases under his care, told me that there were epileptiform convulsions 
in two of his adult cases (in one of these about 12 hours after the com- 
mencement of the illness), and that one child aged 2 years died ina 
convulsion. Another very early symptom was pain referred to one or 
the other side or to the epigastrium, now and then to the loins. The fs oo eg 
pains usually commenced at the same time as the rigor, but now and oe 
then preceded it. Very rapidly after the rigor or commencement of ie 
pain, the bodily temperature rose, sometimes so rapidly as to reach 
104° Fahr. in a few hours. The highest temperature I have on record 3 fender 
on the charts is a morning temperature of 105° Fahr. (Case XXX., nines 
p: 311) on the third day of the illness. With this febrile condition | 
there was a rapid pulse, which became small as the illness progressed, 
and rapid respiration; and usually there was early in the case con- 
siderable nervous prostration. The skin was mostly perspiring in the 
cases I saw and at the time I saw them, but in nearly all these cases 
the chest hds been enveloped in large linseed poultices. In no case did 
J observe sudamina, and in only one instance did I observe any herpetic 
eruption about the mouth. Cough was not usually a very striking ee 
feature. In some few cases there was none or almost none. It was in fee! 
no case troublesome, as it in bronchitis. ‘The expectoration was usually te! 
yellowish at first, and scanty, then presented the characters of rustiness 
and tenacity common to pneumonia, and later cn assumed in some cases 
the “ prune-juice” character. More or less gastro-intestinal disturbance 
was often present. This disturbance was mostly manifested by vomiting 
or diarrhoea, or by both. Not uncommonly one or the other of these, but 
mostly vomiting, was among the earliest symptoms of the illness, accom- 
_panying or following shortly after the rigor or pain ; sometimes one 
or both occurred a little later, and in either case they sometimes recurred 
‘or persisted during afew days. In the fully-developed cases, the tongue 
‘was usually dry and brown, with white-coated usually moist edges. 
Delirium sometimes violent, usually consisting in rambling talk or con- 
stant endeavour to get out of bed and go downstairs, was an almost 
invariable symptom in one or another period of the illness. It some- v 
times occurred very early, viz., on the first day, but usually on the | : 
second or third day of iliness. In one case (Case IV., p. 301) it | he 
appeared to have accompanied the initial rigor in a sudden seizure. es. 
‘The physical signs of pleuro-pneumonia were ordinarily observed. errs: 
In some eases the signs of the more advanced stages occurred very Oe 
early; in others the distinctive signs were tardily developed, and were ia 
not very obvious at any period of the illness, the signs then consisting 
merely of exaggerated breath sounds or possibly of a little dulness on 
percussion, harsh breath sounds, and perhaps some dry rhonchi. But 
for the most part it was otherwise, and by the second day of illness 
marked dulness with tubular breathing and more or less loud friction 
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| temperature chart No, 12, also refers to a relapsing case that was 


three or four days after convalescence had appeared to have set in, or 


‘informs me that among the cases he treated in the workhouse infirmary 










































sounds were observable. But what much struck me was that in many. | 
cases the constitutional disturbance was out of all proportion to the 
evidence of local pulmonary disease. Case IV. (p. 301) is one illus- 
tration of this, and 1 saw plenty of others. Indeed towards the close of the — 
epidemic the thedical men of the district were nearly daily telling me of 
such cases, ‘Lhe attacks had commenced with their customary suddenness 
and violence, but the disease seemed to become abortive, and the patient 
was comparatively well in a few days. 

The plevro-pneumonia was either single or double. I cannot ‘bao 
that. either in this respect or as regards limitation to an upper lobe | 
it differed markedly from pneumonia. as commonly observed. The 
duration of the illness varied. In a good many fatal cases death oc- — 
curred on the third to the fifth day of illness, not many of them were | 
much more than a week’s. duration from the day of rigor. In cases 
destined to recover, a crisis was usually noticed to occur on the seventh — 
to the tenth day, when the temperature rapidly fell to normal, and — 
with this fall in temperature there was improvement in the condition 
of the patient generally. [See series of temperature charts at end of 
Report.| From this time the cases generally went on uninterruptedly. 
to recovery, but in some cases relapse occurred. Sometimes this relapse 
might be accounted for by some indiscretion on the part of the patient, 
but in other instances the cause of the relapse was not thus traceable. 
Case XXVIL. (p. 810) is an illustration of this occurrence. The : 
observed in the North Riding Infirmary. I myself saw others. A 
case of this kind occurred in the practice of Dr. Cook. The man was — 
a cowkeeper and farmer; he had been in bed with “pneumonia ” for 
16 days and was recovering satisfactorily, but on the 19th day he went 
out on to his farm, had a fresh attack (double pneumonia), during which 
attack I saw him, and he died from it. Several other cases of relapse, 
some of which were fatal, have been communicated to me by the 
medical practitioners. The relapses seem to have occurred mostly. 
from the 12th to the 19th day from the initial rigor. <A fresh rigor | 
ushered in it. aa 

In all that has been written above as to the symptomatology of the — 
Middlesbrough malady, there is little or nothing in which this epidemic 
pneumonia differed materially, except perhaps in the early prostration, — 
from “pneumonia” as ordinarily met with in the medical practice 
of this country. But I am now about to mention some occasionally | 
observed phenomena, some of which were (so far as my memory serves 
me) new to my experience, or are only cursorily alluded to in the 
several standard works on medicine that I have consulted, and others 
of which are not alluded to at all as accompaniments of an attack: 
of pneumonia. First, as to hemorrhages. I have a note of one 
case in which profuse hemoptysis occurred on the second day of — 
illness. It continued on and off for three days, and had to receive 
special treatment with a view to its arrest. But this hemorrhage, 
of course, may have been due to tuberculosis. I have notes of 
several instances in which epistaxis occurred, and have been informed 
by several of the medical practitioners of its occasional occurrence in 
their several practices. Dr. Wilsox Fox (op. cit., p. 652), when speak- 
ing of doubtfully critical phenomena, just mentions epistaxis as being — 
observed occasionally. Dr. Eustace Smith, in his work on “ Disease 
in Children,” does not mention it at all in connexion with pneumonia. 
Mr. Longbotham, the medical officer of the Middlesbrough Workhouse, 


there were four which had epistaxis; two of these cases were children 
who had free epistaxis on about the third day of illness ; both of them 


ae 
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recovered. In one of his aduit cases he regarded the epistaxis as Avr. A. No.18, 


critical. It occurred at a time when the disease was fully developed, on pieuro- 
and it was so severe that he had to plug the nares. From that time mone ever 
convalescence set in and the man recovered. Dr. Veitch told me he had site aeighbour: 
had three cases in which epistaxis had occurred; one of them was an hoods by 
F ; ‘ A ; ; r. Ballard. 

adult; the epistaxis occurred on the third day of illness, and the patient 

died on the seventh day. The other two cases were in children ; 

the epistaxis occurred on the third or fourth day: both children re- 


covered. Among the memoranda of cases given me by Dr. Bateman I find 


two instances of epistaxis, one in which it.occurred on the fifth day, and | ae 


the other (in which there was intense headache) in which it occurred 
three days in succession. Both these cases ultimately recovered. 
Dr. Ketchen also informed me that he had seen several instances of 
epistaxis occurring during the course of the illness, but in no case was 
he able to regard it as ‘critical. I have received accounts of three ° 
instances of hxematemesis, al] of them towards the close of the illness, 
and all three of the cases were fatal. One of these cases was Case XIV. 
(p. 306), under the care of Mr. Longbotham. A second was under 
the care of Dr. Craster and Mr. Longbotham. Mr. Longbotham 
informs me that blood was vomited twice, the first time the day before 


death ; the second vomiting of a few tablespoonsful of blood occurred on Reet © : 


the day of death, and the patient lived only a few hours after this 
second vomiting. The third instance occurred in the practice of 
Dr. Craster. The patient was taken ill on May 28 and died on June 1 
(the fifth day), and like Case XIV., vomited the blood almost in the 
act of death. I am assured by these gentlemen that these were not 
instances cf epistaxis in which the blood from the nares had been 
swallowed. J may refer in this connexion to the account of the 
autopsy on Case XXVI. (p. 309). Another class of occasional 
phenomena ‘occurring in the course of the pneumonia that should be 
mentioned, is painful rheumatic-like swelling of the joints, notably ef 
the knees ‘and ankles. his was observed in certain cases. In this 


-pneu- 


connexion, see fatal Case X XVI. (Appendix). | ae a 


Various seguele were occasionally observed and were sometimes 
fatal. Those of which I have memoranda are the following :— 
Empyema, two cases ; apoplexy, two cases. One of the apoplectic cases 
was in Dr. Jas. Glen’s practice. The man, aged 55, was attacked with 
pneumonia on May 6. He recovered, but died of apoplexy after two 
days illness on June 9. ‘The other was in Dr. Young’s practice. A 
woman, aged 56, was attacked on Feb. 25; recovered, but died of | 
apoplexy on March 29. “Rheumatism” (so termed) in one case, 
retarded convalescence. Abscess in the ankle in one case. Abscess in 
the back in one case. Plugging of the saphena vein, and death at a 
later period from abscess in the lung in one case. Disorganisation. . 
of the eyeball and meningitis, Case XXXV. (p. 314). Synovitis ee 
(Temp. Chart No. 9). Plugging of the femoral artery (Temp. Chart 
No. 1!). There can be little doubt that most of these sequelae were 
the result of embolism. I do not find in the standard works I have 
Beneulted any account of sequel of pneumonia. 


Pathological Characters of the Disease. 


f Up to the time of my commencing the inquiry at Middlesbrough 
no post-mortem examination of any person dead of the epidemic malady 
had been made. But during the two months I remained there the local 
medical men did all they ‘could to procure for me opportunities of 
investigation in this direction. The results of 12 examinations made by 
meee, or which were made at my request, are given at pp. 299 ed seq. 
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- fluid in another case where the body was examined only 13 hours after. a 


recent ulcerative endocarditis. In all but one case (X.) there were 


-coleur was so dark that the parts of the lung which were not hepatised and - 





ee aie en 


(Casés! Ly 1Ej°THL) WL; VIE) RL) IK VL, Ve 
XXXIEL., XXXIV.). The following statement may be regarded as a 
general abstract of them :—The post-mortem lividity was very marked, | 
of deep tint and usually extended over the lateral and even some- 
times beyond the iateral parts of the trunk and limbs. I do not think — 
this is unusual in bodies dead from pneumonia. In only one instance, 
Case J. (p. 299), was there evidence of any recent pericarditis. The ~ 
right cavities of the heart and the large vessels proceeding from it — 
were in most cases fully distended with blood clot, from which fibrin 
had separated more or less, forming a tough material which adhered — 
more or less to the muscular columns, especially of the ventricle, in — 
such a way as to require some force to detach it. The firm fibrinous ~ 
material was continuous with the clot that lay in the pulmonary artery 
and its main branches. ‘his separation of fibrin was more certainly — 
found in the right ventricle and pulmonary artery than in the right — 
auricle. In four instances the left cavities of the heart were empty of 
blood or nearly so, but in most they contained a clot which was usually 
highly fibrinous, indeed almost entirely consisting of a tough fibrinous 
material which mostly adhered firmly to and was entangled among the 
fleshy columns and trabecule, and extended into the aorta and its main 
branches. In Case XIX. the body was examined when recently dead, — 
and while yet quite warm, and here, while the blood on the left side had. 

not yet coagulated, a fibrinous clot was found in the pulmonary artery, and © 
moulded into the irregularities of the right ventricle. The blood within — 
the heart was found fluid in this case on the left side: it was also found 


death (Case VII.), and in a third case (Case X.) where the man’ had a 
been drinking hard for a week, but where the body was examined 17 
hours after death. In one case (Case XX VII.) there were evidences of — 


evidences of more or less severe recent pleurisy,—either on one side or — 
on both sides according as the pneumonia has been single or double,— 
consisting in effusions, mostly abundant effusions, of lymph, and of more 
or less’ liquid matter. In all the cases there were evidence of 
pneumonia on one or both sides. In only two had the stage of grey — 
hepatisation been fully reached (Cases XXXITIT. and XXXIV.).. In © 
one (Case I.) part of one lung was found to be passing into this condition. | 
Otherwise, in most of the cases there was found in one or both lungs : 
the condition of red hepatisation. In other cases this stage appeared not — 
fully arrived at. Generally speaking, throughout the series there was 
on section an abundant flow of red serosity, sometimes frothy and some- 
times not frothy, from any part of the lung that felt firmer than normal — 
on handling, the serosity either following the knife or exuding on slight 
pressure. Another thing was the particularly dark red colour of the — 
cut surfaces where grey hepatisation was not observed. In Case XI. the 


friable looked hemorrhagic ; and in Case I. some apparently hemorrhagic — 
spots were observed in the lung tissue. In none of the cases was there — 
any evidence of tubercular lesion, old or recent. In all these abnormal ~ 
conditions of the lungs or pleura there is nothing absolutely distinetive,— _ 
nothing that has not been observed before in ordinary cases of 
fatal pneumonia. The condition of the liver varied ; it had the nutmeg ‘ 
character, or it was congested, or was pale or normal, but presented no 
condition other than may be met with in any case of pneumonia. The — 
spleen was in nearly all cases either soft or absolutely pulpy. The kidneys 
were in only one instance found to be apparently normal, but the patho- | 
logical condition varied in character: it presented nothing distinctive of. 





this particular form of pleuro-pneumonia. The stomach in all cases App. A. A, No. 18. 
presented more or less of an ecchymosed condition of the mucous mem- oy Pleuro-pneu- 
brane, this appearance being mostly observed about the small curva- ee Foren 
ture. In some instances this was very marked, and more so than I a Neunh ae ; 
think is common in ordinary cases of pneumonia. In one instance De Bala = 
(Case XXVII.) a quantity of what appeared to be partially digested ~~ 
blood was found in the stomach. Other morbid conditions of the 
mucous membrane were also observed. The intestines were in a normal 
condition. In all these naked-eye observations there was nothing that 
has not been observed and more or less distinctly described by authors 
as occurring in the bodies of persons dead of the ordinary pneumonia 
of this country, unless perhaps I except the sometimes unusual amount 
of ecchymosis observed in the gastric mucous membrane. 

_ from every one of the bodies of persons dead of “pneumonia” ; 
Bonne by myself personally, or by Dr. Malcomson or others,—in my 
place and at my request when I could not be present myself, portions 
of diseased lung and of other organs hardened in spirit (and in nearly 
all instances portions also of fresh lung wrapped in gutta-percha tissue 
placed in a stoppered bottle) were despatched immediately, to Dr. Klein 
for detailed pathological examination. In one instance (Case VI.) 
Dr. Klein himself, before the body was opened, extracted what fluid he 
could from the cavities of the heart.. Dr. Klein’s report upon his in- 
vestigations is given in fullin Addendum (B.) to this report (pp. 314-326), 
It may suffice, therefore, in this place to state only his more important 
pathological results. He says :— 

“ Microscopical | examination of fine sections of hardened and inflamed 
“ pieces of the lung showed that the alveoli were filled with exudation. 
* This consisted of a fibrinous or amorphous granular substance, and 
in it were numerous leucocytes along with epithelial cells swollen and 
“ detached., Different alveoli in the same and in adjoining lobules 
“ differed from one another in the number of leucocytes _ enclosed 3 : 
« within the fibrinous and amorphous exudation; but I have not been a ae 
“ able to find red corpuscles in any appreciable number in the exudation, | 
** such as are constantly present in red hepatisation. Although the pieces 
© of lung under consideration had the general character of a croupous 
“ lung in the stage of red hepatisation, I can find leucocytes, and but 
** occasional red corpuscles, in some few alveoli. The capillaries in the es 
‘ alveolar walls were much engorged, so were also the large vessels oe 
“ leading into or from them; in the inter-alveolar tissue there were , 
** numerous leucocytes, but they were not uniformly distributed, since / 
“ they were absent from one part of a lobule while numerously present 
“ in another part.” 
_ ‘As to other viscera examined :—in sections through the Ziver, all the 
“liver cells were found in a state of pronounced opaque granular 
“ swelling ; in some places these cells showed granular disintegration, 
in others they were filled with fat droplets. In the Azdney there was 
slight glomerulo-nephritis; many of the convoluted tubes. showed 
7 cloudy swellings, and in a few straight tubes of the medulla hyaune 
casts were seen.” 

But the most important discovery made by Dr. Klein was that of va 
ee undescribed bacillus which be found in the fresh lung juice. 
He says :—“ Microscopical examination of this lung juice in a fresh state 
“ revealed the presence in it of short bacilli, singly and in dumb-bells, (ae 
“ with here and there a bacillus (single or dumb-bell) possessed. of Re 
*“ active movement, spinning round and round with great velocity, or ie 
“ darting backwards and forwards across the field of the microscope in coe 
*‘ various directions. ‘The number of such motile bacilli was very small, 
*« but in size and aspect they did not appear to differ from the others.” 
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** Cover-glass specimens prepared after the Weigart- Koch method 


‘* from the same lung juice showed, after staining with gentian violet, 


bacilli also, but in varying numbers ee They were apparently 
of one kind ; oval rods rounded at the ends, and arranged generally as 
dumb-bells, though in some cases a chain of three or four short rods 
could be detected. — 
constricted in the middle. 
washed, the rods show at each end a deeply-stained part, the middle 
portion remaining of a faint colour, after a fashion which in former 
years was considered characteristic ‘of bacterium-termo. As regards | 
length and thickness, the majority of these microbes are also com-_ 
parable with bacterium- -termo, being only twice as long as they are 
thick; but there is no difficulty in finding amongst the several 
single and dumb-bells forms, rods of such length as indicates that 
thev are bacilli. And examination of cultivations of the organism — 
further proves this.” 

The bacillus described by Dr. Klein was, fora reason he assigns, very 
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difficult of detection within the diseased tissues, but they were neverthe- _ q 


less detected, not only in the contents of the alveoli, but in the inter- 
aiveolar tissue also. ace were also found to be present in the fresh 
sputum of the sick. 

Dr. Klein has failed to see anything that would indicate spore- -forma- 
tion in these bacilli, and experiment seems to him to confirm his other 
observations as to the absence of spores. It is further worthy of — 
remark here that complete desiccation or exposure for five minutes to a 


temperature of 75° C. (167° Fahr.) alike suffice to kill the bacilli. 


66 


The results of cultivations and of experiments on animals are fully 
given in Dr. Klein’s report. His general conclusions are as follows :— 


‘©J. In the diseased lung of the Middlesbrough pneumonia cases, — 


“* there were present in large numbers short bacilli, that are not 


“ Friedlander’s bacillus nor the diplococcus pneumonie of Frankel and 


66 


rodents, appear to be a definite species distinctly different from 


“ either; I therefore call this bacillus the Bactllus Pneumonie. 


Wiechselbaum, but which, upon cultivation and inoculation into _ 





Hach rod of the dumb-bell was now and again q 
When a cover-glass preparation is well — 
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“2. Neither Friedlinder’s bacillus nor the diplococcus pneumonia — 
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““ pneumonic lung by cultivation. 


“ 3, The lung juice of this pneumonia when inoculated into guinea- 
ee 


(75 


‘¢ inflammation of the lungs. Mice were more susceptible than guinea- 


pigs. ’ 2 
“4, Artificial BUNPALOR of the “bacillus pneumonie ” 
human lung or from the blood of an experimented mouse proved — 
very virulent to mice, less so to guinea-pigs. In mice these bacilli 


66 
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‘* pneumonia, ~ 


‘5. The blood and lung juice of mice and of guinea-pigs dead of — 
the disease experimentally induced by materials from the several 
above-recorded sources, produced on inoculation into other mice and 
guinea-pigs severe pneumonia terminating fatally. 
“6, In all experimented animals dead of the induced disease, the | 
lung juice (in mice also as a rule the heart’s blood and the spleen) . 
contained the ‘bacillus pneumonie.’ 

“7. By feeding mice with artificial cultures of the bacillus, the same 
pneumonia was produced, but not in so large a proportion of | 
experimental animals as by inoculation.” 
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of Frankel and Wiechselbaum was obtainable from this human — 


pigs, and especially when inoculated into mice, produced an acute 
disease, of which the chief and constant anatomical lesion was severe 


from the © 


produced the same fatal disease as mentioned above, with conspicuous, : 
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a ee NOSOLOGY. 


_ This appears the proper place for stating briefly what to my mind is 
the precise position in a classification of diseases for this Middlesbrough 
epidemic disease. Whatever view may be taken of other forms 
of pneumonia with which this Report has no direct concern, this 
particular form is distinctly not a local but a general disease, it is a 
specific fever marked like other specific fevers by certain definite local 
characteristics. Like them it would seem to possess the quality of com- 
municability from the sick to the healthy, either immediately through 
proximity or mediately through food or otherwise. It has seemingly its 
own specific contagium vivum, the “bacillus pneumonia” of Klein, 
which has been captured, isolated, and duly studied. ‘To this particular 
form of so-called (croupous) pneumonia applies all that I have printed 
in italics in the following extract from a classical work on pnenmonia 
Py Dr. Octavius Sturges.* ; 

“Tt is both a local inflammation and a special form of fever. As an 
inflammation it is remarkable for the distinct stages it undergoes, for 
the deportment of its histological elements, for the preservation of 
structural integrity amid changes which in other circumstances imply 
permanent damage. As an affection of the general organism it is no 
less remarkable for a a sudden access of pyrexia whose character and 
duration are not measured by the lung mischief, and whose time of 
departure, occurring within a set time, irrespective of recovery on the 
part of the lung, is equally sudden and characteristic. If the pyrexia 
ts symptomatic, why is it not a truer index of the inflammation that 
| hae wz? If, on the other hand, the lung affection is no more than 

a symptom of a ‘snecific fever, whence does this fever arise; how, with 
such unexampled suddenness, should mere exposure suffice to produce 
it in a healthy body?” (Page 63.) 

_ * Its place among diseases.—Pneumonia thus occupies a middle place 
between the specific fevers so called, and the local inflammations, and has 
something in common with both. It falls short of the one by wanting 
the material of infection and a period of incubation, it exceeds the other 


by possessing the character of orderly pyrexia and definite duration. 


ft is not a fever which, apart from any fixed seat, pervades the system 
generally, like typhus, and, in default of definite lesion, is laid to the 
charge of the blood, neither is it a mere pyrexia, the immediate TESPONSE 
to a local inflammation. For its full recognition (L would not say for 
its essential existence) lung inflammation is necessary, but the presence 
of such inflammation by no means implies or secures the presence of 
pneumonia. At one time it will present, almost exclusively, the 
characters of a local disease, at another, chiefly those of a specific poison. 
By its aspect, its duration, and concomitant lesions, as well as by the 
special characters it acquires in certain epidemic constitutions, it would 
seem most like fever ; in its actual histology, the class and circumstance 
_of persons amongst whom it pane, and the absence of any extraneous 
_ material cause, it is most like an ‘idiopathic’ inflammation, And this 
position of isolation between distinct classes of diseases is further secured 
_ to pneumonia by the fact that, in the best instances of the disease, the 
lung itself does not actively participate in the changes that occur within 
it, that in yielding directly from the blood a material destined to be removed 
from the system without injury to the organ that receives it, the 


* Natueal History and Relation of Pneumonia. A. clinical study. By Gcavitis 
Sturges, M.D. 1876. 
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‘any opinion that . may 





pheumonie process is in fact special and swz generis. 


forced and misleading 


preconceived notions of what the thing ought to be.” (Page 178.) 

I give these extracts in their entirety for two reasons; first, because 
the truly logical nature of Dr. Sturges’ argument upon the basis of 
then knowledge claims recognition ; and secondly, because the passages 
indicate to my 7 mind, and I think they will indicate to the minds of others, 
that Dr. Sturges’ hesitation as to the precise place in a nosological — 
classification that pneumonia should occupy may be due to there really 
being various kinds of (croupous) pneumonia ; or perhaps, to speak 
more correctly, due to croupous pneumonia as met. with in hospital 
practice being the local manifestation of more than one febrile disease. 
In fact that in common parlance there are pneumonias and pneu-— 
monias. ‘Most recent writers on pneumonia of any eminence speak 
with more or less hesitancy as to the specifically febrile nature of crou- 
pous pneumonia. Ziemssen, however, speaks decidedly about it. He 
says it is a specific disease, 
my remarks here to the Middlesbrough disease) appear to be swept 
away by the discovery of Dr. Klein’s bacillus pneumoniz, and what I 


shall show (p. 239) to be the true position of exposure to chills, &e. in te 


the causation of the malady in individual cases. 


Without expressing, then, here (since I have no cecasion to express it) - 
hold as to the proper place for croupous 


pneumonia (using the term generically) in a natural classification of — 


diseases, I have no scruples whatever in claiming for the disease it was 


my privilege to observe in Middlesbrough a place,—with — typhus, 
enteric, and relapsing fevers,—among the specific fevers, and in. desig- 
nating it from its local characteristic ‘“ Pleuro-pneumonic fever,”’— 
removing it indeed altogether from the class of local diseases. 

yf Epidemic” pneumonia and pneumonia arising in association val 


‘filthy surroundings (a form of pneumonia Recenbod by Drs. Grimshaw 
and Moore,* to which. they have given the name of “ Pythogenic — 


Pneumonia,”) are by no means new in the experience (old and recent) 


of the medical profession. 


The outbreak at Nantes alluded to at pp. 164 and 238 of this Report 
is an example of epidemic pneumonia, and there are plenty of other 
instances,—on various scales of importance, recorded in the literature of — 
the profession, and in annual reports of Medical Officers of Health which 
are in the hands of the Board,—in which, on grounds more or less valid, 
communicability from the dick to the healthy of the current malady Hee 
been ascribed as a characteristic of the epidemic. Into the details of 
these instances it is impossible here to enter.. But it by no means 


follows that the outbreaks described by others were instances of the — 
same disease that I observed at Middlesbrough, or that they were due to ~ 


indentically the same bacillus or contagium vivum, 


‘There may be 


many such contagia viva—several kinds of micro- organism—capable Of 


setting up a specific croupous pneumonia—a true pleuro-pneumonia fever, 


whith: may indeed be in some forms contagious, in other forms non-— . 


contagious. The subject is matter for future investigation. 





* Dublin Medical Journal, May 1875. 


Some of Dr. Sturges’ difficulties (confining © 





As such let it be 4 7 
judged of by itself, less by comparison and analogy, which may be | 


, than by endeavouring to trace from the pattern 
of nature its own proper history in various circumstances, careless — 
whether, in the delineation, we are producing a picture in harmony with — 


. 





CAUSATION. 


_ In studying the causation, the mode of origin, and the mode of spread 
of this epidemic pneumonia, I had a most difficuit task before me. I 
saw this when I was originally charged with the inquiry; and the diffi- 
culty lay first in the fact that up to this time, so far as I am aware, no 
similar investigation of so extensive an epidemic of pneumonia had 
ever before been undertaken, and therefore I had nothing to guide me 
but my experience in tracing to their cause or causes epidemic outbreaks 
of other kinds of disease;—either of common diseases such as enteric fever 
and scarlet. fever, or of uncommon diseases such as the Welbeck epi- 
demic of choleraic diarrhoeal disease. It was upon these experiences 
that I had mainly to trust; I looked to them to guide me, and I took 
also into account, in order to test their validity (as every etiological 
investigator is in my opinion bound. to do), the current popular notions, 
whether professional or otherwise, which I found to be held upon the 
subject. If he had neglected to follow this practice, Dr. Jenner would 
never have given to the world his grand discovery of vaccination as 
protective against small-pox. These notions were the following :— 
Some, and indeed I may say the whole, of the labouring population held 
that the epidemic was a new disease, which had its origin in the inha- 
lation of a particular kind of dust arising from a new process recently 
established at Middlesbrough, namely, the pulverisation and sifting of 
the slag from the converters in which iron is made into steel by the 
Gilchrist-Thomas process. Others, and with them a majority of the 
medical practitioners in the district, attributed the epidemicity of the 
pneumonia to the extraordinary character of the season, to a remarkable 
prevalence of easterly winds, and to the fogs and consequent dampness 
of the atmosphere which resulted from the emanations of marsh land 
lying along the south bank of the Tees to the east of Middlesbrough. 
Some of the, medical practitioners whom I interviewed on my arrival at 
Middlesbrough felt sure, while others said they had reason to suspect, 
that the disease was communicated directly by infection from person to 
person; but the instances they adduced in support of their beliefs were 
not such as to be conclusive on the point, being such as might be 
explicable in other ways. These were the three principal notions I 
found abroad. No pathological investigations had been made. This 
was in a deyree excusable, looking at the popular repugnance to this 
kind of investigation among the class of persons who form the large 
majority of the inhabitants of the district. It was with difficulty that I 
was enabled to make this first step towards the inquiry into causation. 
The result of the pathological investigation has already been placed on 
record, and in its proper place J shall consider its bearing upon the 
question of causation. | 

In proceeding to discuss the etiology of the epidemic disease, I shall 
not follow the precise order in which I have mentioned above the 
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several points which have to be considered, but adopt an order which . 


appears for present purposes more convenient. 


1. Relation of the Epidemic to Season of the Year. 


Che first remark that has to be made under this head is that the epi- 
demic prevailed at the customary season of pneumonia prevalence (as 
indicated by mortality tables) in this country, indeed at the season when 
for the previous eight years it had been most prevalent (again as shown 
by mortality tables) in Middlesbrough and its neighbourhood. It may 
suffice in evidence of this to introduce here a table constructed from the 
“Weekly Returns of Births and Deaths in London,” issued by the 
Registrar-General during the nine years 1880 to 1888. (Table R.) 
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Taste R. ie bit 

ToraL Dearus, at all and at certain specified Ages, from “PNEUMONIA” — 
registered in Lonpon during Nine Years, 1880 to 1888,* distributed — 

into 13 Four-weekly Periods; and similarly the London Pneumonia — 














































































Deaths in 1888.+ | ee 
Total Deaths during Nine Years, 1880 to 1888. Deaths during 1888 alone. 

Four-weekly Under 5 Years and ead Under 5 Yearsand§ , : 

Periods. 5 Years. upwards. All Ages. 5 years. upwards. All Ages. 4 

; | 

Ist | x1,941 | x 2,005 x 3,946 x 260 x 295 x 555 7m 

2nd x 2,118 x 1,988 x 4,106 x 219 x 287 x 506 i 

3rd x 2,015 x 1,883 x 3,898 x 212 x 275 ~ 487 

4th x 1,851 x 2,046 x 3,897 x 197 x 276 x 473 

5th | 1,559 x 1,776 x 3,335 131 | x214 345 4 

6th 1,258 1,437 2,695 — 115 180 295 _ @ 

7th 1,156 1,145 2,301 117 123 240 

8th 1,096 853 | ‘1,949 133 85 218 

9th oa] 841 1,762 119 89 208 

10th 951- - 989 1,940 115 102 217 a 

lith x1,744 |. 1,878 x 8,122 x 231 162 x 393 

12th x 2,121 x 1,571 x 8,692 x 214 |. 133 347 4 

13th R010). 1 tle? Vy ees Tar “te o1G 187 |} x 378) 

Means 159 abe 3,106 175 183 a58 8 

EMEA AREY PEL RAE TIS ESTAS IER T SRE SRC TS ALPEN — { 

* There was nothing approaching an epidemic of pneumonia in London taken as a whole — 

during these nine years. ; Q 

+ The mark x is placed against numbers in excess of the mean number. eG 

The following table is introduced for comparison: with the above :— 

: TaBie S. q 

Showing for Mippresprouen and the Taree ‘Loca, Boarp Dis- — 

tricTs included in the Inquiry the Toran Dearus, at all and at — 

certain specified Ages, from “PNEUMONIA” that occurred during the — 

Hight Non-Epipemic Years, distributed into Four-weekly Periods, — 

and similarly, particularly for 1888.* 4 

> 

Total Deaths during Eight Years, 1880-1887. Deaths in 1888. | : 

. a 

Four-weekly Under 5 Years and Under 5 Years and 4 

Periods. 5 Years. upwards. Sse hak 5 Years. upwards. Sites ¥ 

eee 

t t 1 

Ist x 43 67 x 110 aI iG iy pts 26 48 

2nd x 87 x 27 x 114 sy 28 35° 

3rd 34 x 98 x 132 x 6 x51 x 57 

4th 27 x 96 x 123 3 x 48 x or oe 

5th 22 x 88 x 110 5 x 60 x 65 “e 

6th BG Oly 495 x 131 a | x99 x106 = 

7th 36 67 103 2 x 53 x 55 7 

8th 30 29 59 3 a7 20 } 

9th 26 42 | 68 4 12 16: 

10th © 35 37 ie 2 10 1 q 

11th x46 |. 54 100 5 13 18 a 

12th x 42 70 x 112 mone 11 18 

13th x 60 x 87 x 147 IG 5 11 f 

Means 36. | 70 106 5 30°) 38 q 

* The mark x is placed against numbers in eacess of the mean number. J 

+ [tis to be observed that in Middlesbrough ,during five out of the first six four-weekly i 

periods of 1888 the infant pneumonia mortality was above the average of the eight previous - A 


years (partly of course on account of the increased population), but as respects ages above 5 
years, the pneumonia mortality was very much greater than that average (and greater than — 
increase of population could possibly account for) from the Ist to the Lith four-weekly periods 
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1. That for all ages during recent years there has been a general cor- On Pleuro-pneu- 
respondence between London and Middlesbrough (using here this W°tijepecch 
name as including the several Local Board districts included in the and neighbour- oe 
inquiry) as respects the season of the year at which ‘‘ pneumonia ” ag a 
has been most and least prevalent, the only material difference 
being that there has been in Middlesbrough a tendency to the : 
decline of the greater current prevalence being delayed. That ee 

for ages under five years there has been, on the whole, a similar | Ws 
correspondence; but on the part of Middlesbrough a tendency ne 
for increased pneumonia prevalence to commence earlier, and for 
the decline to be less steady and regular. It is specially to be 
observed that while London shows a steady fall from the fourth to 
ninth four-weekly period, this fall has been arrested in Middles- | 
brough, and that during the sixth and seventh period there has we 
been a tendency to increase even up to the average prevalence of eS 
the year. That for ages above jive years, Middlesbrough and lt 
London have corresponded pretty fairly, the tendency in 
Middlesbrough having, however, been for the pneumonia to 
begin to increase a little later than in London and its higher pre- 
valence to continue a little later also. 
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2. Comparing the annual rise, progress, and decline of pneumonia at 
ages under five and over five years in London and Middles- 
‘ brough respectively, we find that there has been some difference 
between the two places; for that, while in London there has been 
a general correspondence between the two age-groups in these 
respects (except that the prevalence among those over five years 
began to increase rather later than among those under five years, 
and to also decline a little later), this tendency has been 
exaggerated greatly at Middlesbrough, and that a mortality of 
those over five years scarcely declining, but maintaining itself 
nearly at the highest point, has been maintained up to as late 
as the sixth four-weekly period, notwithstanding that the 
mortality under five years was not above the average after the 
second four-weekly period. [Possibly the difference may be due 
to difference in climatic conditions; but if it were, one would, I 
think, scarcely expect the pneumonia above five years to have 
continued so high for four months, while that under five years . 
declined as it did. Mere climatic conditions, one would think, at 
would affect both age-groups and not one to the exclusion of the ae 
other. It looks very much as if some other and additional factor ae 
had been at work at Middlesbrough. | ies 





3. But now as to the individual year 1888, What is first worthy of es . 
remark is the general seasenal correspondence of the prevalence ee 
above the mean in this epidemic year with similar prevalence | Re 
above the mean in previous years. The season is the same in sy 


both instances, both for all ages and for ages under five and for 
ages over five years. The epidemic occurred in the pneumonia ne 
season both of Londen and of Middlesbrough, speaking generally. 4 
And as respects the difference in Middlesbrough between the 
seasonal prevalence under and over five years of age, it was much 
the same in 1888 as it had been in previous years ; the pneumonia 
over five years continued to increase and to remain above the 
mean of the year long after that under five years had declined 
. and had remained below the mean of the year: and moreover, 
whereas in the total of previous years there was a remarkable 
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augmentation of pneumonia in the sixth four-weekly period, a 

similar augmentation not only to the mean, but above the mean, — 

was observed in the sixth four-weekly period of 1888, preceded _ 

by an augmentation up to the mean in the fifth four-weekly 
period. ‘The sixth period in 1888 was, it is to be observed, the 
period in which the epidemic attained its maximum for all over 
five years of age. Notwithstanding this, the correspondence ~ 
with previous years just mentioned looks very much as if there © 
was some additional epidemic cause operating in 1888 even upon 
infants as well as upon adults (but much less obviously) which 
was not operating ix previous years in the fifth and sixth four- 

_ weekly periods. | 

4, I have only further to remark, as to the sudden drop, in the epi- — 
demic prevalence in Middlesbrough in 1888, after the sixth — 
four-weekly period, that it had its counterpart in previous years in 
the same district, and in London also, in the totals of mortality — 
for nine years. 


For ages above 15 years, reference may be made to Chart I. for the 
correspondence in season between the ordinary prevalence of pneumonia 
in previous years in Middlesbrough and its epidemic prevalence in. 
1888. 


2. Relation of the Epidemic to Weather. 


I propose discussing this point with the aid of a record of some of the 
elements which constitute weather, which record was kept at Albert Park. — 
In Table III. (p. 264) are stated in figures, and on Chart II. graphically, — 
the mean temperature and mean range of temperature of the air during — 
each of the 13 four-weekly periods of 1888, together with the deaths from — 


a Aa 


pneumonia over 15 years of age (and in the case of Table III. at all — 


ages also), which occurred in the districts included in the inquiry in | 
each of the same periods. Chart I.* extends this information to each of — 
the 52 weeks of the year. Thus weather and the progress of the epidemic — 
week by week and four weeks by four weeks, may be compared the one © 
with the other. This table, studied together with the charts, appears — 


to indicate as follows :— 


1. That although the wind blew from the north-east, east, and north- — 
west during the first three months of the epidemic period, this 
special prevalence of wind from those quarters ceased to be 
observed subsequently or during the period that the epidemic was — 

at its height. ‘There was more north-easterly wind during the 
time that the epidemic was declining in the seventh and eighth — 
-four-weekly periods, than there had been during the weeks when it — 
was at its height. During these seventh and eighth periods I 


D6 ac ND TRS a a 


* These charts require some additional explanation. The mortality lines in 3 
Chart 1 represent the deaths which actually occurred in the course of the seven days 
of each calendar week ended at the dates given. But the meteorology represented is 
not that of those precise seven days, but is the mean of the seven days ended four | 
days prior to those dates. Thus the meteorology entered for the week ended 
January 7th is the meteorology of the seven days ended J anuary 3, and so on a 
through the chart. Some moderate adjustment of this sort appeared necessary when ~ 
the progress of the epidemic was being represented by deaths occurring and not by 
cases commencing in each week, the object of the chart being to show the influence 
of weather on the progress and prevalence of the disease in weekly periods and not _ 
the mere relation of weather to mortality. Allowance had to be made for some days — 
duration of sickness before death. A similar explanation applies to Chart II. and — 
Table Til. a 
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+. 3 
To face p. 212, 
4 : . | 
a 
CHART I. | a 
; Showuug week by week for persons aged 15 vears and upwards, the progress of the Epidemic and the | 
relation of the Mortality qt these ages trom “Pneumonia” in Middlesborough and the whole District,’ 
(including the three Local Board Dustricts)to certain Meteorological Conditions, showing: also the mean — 
weekly Mortality caring the previous 8 years. 
1. 


Weekes 1 2345 6 7 8 9 10Il 1218 14 15 16 17 18 19 20 2 22 23 24 25 26 27 28 29.80 BI 32.33.34 35 36 37 3B 39 40 41 42 43 44.45.46 47 4849 GO SI 52 


JAN. FEB. MAR. APRIL. MAY. JUNE. JULY. AUG. SEPT. OCT. NOV. DEC. 
Mean 7 14 2128 4 I) 18 25 3 10 1 24317 t4. 21:28 5 12 19 26 2 9 16 28330 7 4 21 298 + 1.18 26 | 8 I5 2229 6 IS 2027 3 1017 Jae 22 29 © 
Direction of Vind {NS NE. W oN SW. SWE NENENE. SW. SE. S NEE § E SWS zi 


NE SW. 
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213 | 
, was myself at Middlesbrough, and had ample experience of the Avr. A. Nos. 
Pe misery, and chill to the skin, that resulted from the damp and fogs on Pleuro-pneu- a 
| combined with the north-easterly winds that prevailed at that crete le Ae 
time,—at a time, I repeat, when the epidemic was not increasing and neighbour, 
but markedly on the decline. These meteorological conditions 2°43 HY 4 Be 


were obviously then not the cause of the epidemic of ** pneumonia.” 
| It would be another thing to assert that exposure to such weather . 
did in individual cases assist something else in causing an attack a 

of the disease. In such a statement I would readily concur. ie 

2. Mere cold weather could not have been the cause cf the epidemic, s 
for it is evident from the Table IIT. and Chart II. that the 5 com 
epidemic commencing before the atmospheric temperature attained a 

its minimum, though at a time when it had risen above that ey 

of the previous month, steadily increased to its maximum ite 
during athree months steady rise of temperature, and then fell ee 
from its maximum rapidly while the atmospheric temperature , 
continued to rise; indeed the serious epidemic prevalence was all Rae 
over a long time before the atmospheric temperature reached ia 

its highest point for the year. Nevertheless I shall, I believe, be hea 
able to show that exposure to cold had in individual cases an aes 
influence in assisting the operation of the causa vera (p. 239). es 

3. The sudden and frequent vicissitudes of temperature te which the ec 
Middlesbrough district is habitually subject may have had more Be 

to do with the epidemicity of the pneumonia than the con- 
ditions of weather just referred to. Vicissitudes of temperature re. 

was a condition of weather I had personally to encounter even ae 
during July and August last year. But this is an habitual con- | vag 
dition in the early part of the year, and, except perhaps in its ae 
unusual prolongation into the months of July and August, was ee 

not peculiar to 1888, And it is not mere vicissitudes of tem- es 
perature which are calculated to render Middlesbrough more liable 
than some other parts of the country to acute pulmonary disease, a 

but the atmospheric dampness which is apt to be associated with , 7 

the sudden changes from warm to cold, changes which may , ae 
occur in the course of an hour or two, and which are not oy 
recorded. at Albert Park.. But Stockton, only three miles Ye 
higher up the Tees, suffers similarly, and so does Redcar, ee 
which is only a few miles to the east of Eston; yet the epidemic ae 

of 1888 did not extend to these places. Nevertheless, it is not ae 
improbable, from what we know of pneumonia, that such vicissi- 38 
tudes of temperature contributed in the production of the epidemic. 
Still it is to be observed that curing July and August, notwith- 
standing the continuance of these vicissitudes, and notwith- ‘an 
standing the increasing difference between the day and night ee 
temperatures, the pneumonia epidemic was fading away. ‘This ag 

is shown in Table III., where the column relating to range of Re 
temperature obviously does not help explain the occurrence of og 

J pneumonia in an epidemic form. 
4, The only remarkabie point that comes out on studying the oN 
Table III. and the charts, especially Chart I., is a relation | 
between amounts of the pneumonia on the one hand and varying 
conditions of rainfall on.the other. This relation is a striking 
one. It cannot fail to be in recollection that the year 1887 was (oe 

one of remarkable drought throughout the country, producing in . 
some parts almost a water famine, and at least great scarcity in 
respect of the water supply of some of our large towns. In every 
month until November the rainfall was more or less below the a 
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average, and it was especially below the average in the first, 
second, and third quarters. In the month of November, however, 
a large amount of rain fell, and Middlesbrough appears to have 
shared in this downfall. But in December the rainfall again fell 
below the average, and 1888 opened with a deficiency of 
rain. During the first four weeks of the year in Middles- 
brough there were only eight days on which rain fell at all, and 
in the second four weeks there were only six days in which rain 
fell, and only one day, namely, February 20th, that it fell in any 
_ quantity (0°80 in.). It was during this second four-weekly 
period that the epidemic commenced. The rainfall in the first 
four weeks had been less than 1 inch, and that only in small 
quantities at a time. The fall of rain on February 20 seems to 
have had some good effect, for although it was followed by 
almost complete absence of rain during the next two weeks, the 
epidemic mortality, which had risen to 16 deaths, ceased to rise 
further. Then came four rainy weeks, during which a con- 
siderable quantity of rain fell at intervals, and it was not until 
another fortnight’s drought occurred that the pneumonia mor- 
tality again rose. ‘The pneumonia seemingly received another 
check from a rainfall in the 17th week of the year, which again 
appears to have been operative in driving down the mortality for 


two weeks, during which little rain fell. Then followed three — 


weeks of almost absolute drought, and it was at this period that 
the epidemic mortality was at its highest. An examination of 
- the weekly chart cannot fail to impress.an observer with this coin- 
cidence ; on the cessation of this drought the pneumonia mortality 
fell to about the level of what it was before the five or six dry 
weeks set in, but the epidemic did not come to an end until after 
an abundance of rain had fallen during the 29th, 30th, and 31st 


weeks of the year. In this connexion I wish here to call | 
attention to the fact that throughout all these vicissitudes of | 
rainfall and drought the influence of one or the other upon the 


mortality was on the whole not immediate. It could not be 
expected to be so, seeing that a period of some days elapsed 
between commencing sickness and death, and that some allowance 
has also to be made for a period of incubation of the malady. 

It appears to be clear that the rain deficiency during the first 


part of 1888 had some causative connexion with the epidemic pre- 


valence of the disease. ‘That it was not the principal cause of 
it, however, appears from two circumstances; namely, that the 
epidemic did not re-appear on recurrence of drought towards the 
latter end of September and in the month of October, and that 
there was no similar epidemic in 1887, when the drought was 
so severe and long continued.. The drought assisted in some 
way (that will be discussed later on in the report, pp. 235 and 
258), but was not the principal cause of the epidemic. 


3. Relation of the Epidemic to certain Physical and Social 
: Circumstances. 


a. Elevation.—Arranging the several parts of each ‘sanitary district 
in the order of their elevation above Ordnance datum (which can only 
be done approximately but this, as will be seen, will suffice), the morta- 
lity above 15 years of age per 10,000 of the total population at par- 
ticular levels in the district, during the epidemic period of 1888, was as 
follows :— | 

















= oe 
5 di ee 3s 
Buh Nee PB Sah oS 
Approximate : S12 2S Bane ; 
E févation. Locality. ; “6 ae BS S S 2s 
B.2 Bet jy Bees, | ote 
20 Fo BARS | S48 
=) i Ay A 
About 150 feet - ‘'- | Eston village and California - E. 3,619 2 5°5 | 
100 feet - - | Normanby village - . N. 1,391 _ = 
About: 35 to 40 feat - | Grange Town - - - EK. 4,990 15 30°6 
Mostly 25 to 40 feet M. 17,689 104 58°8 
and upwards (some | Northern district of Middles- 
at western part 20 brough (north of railway). 
to 25 feet). 
Mostly 25 to 35 feet | Part of Middlesbrough south M. 24,592 54* 22°2 
(some under 45 feet, of railway, viz. :— 
and some under 25 South-west District - M. 26,974 92, 34°1 
feet). South-east Fs - N. 7,678 31 40°1 
About 25 feet -.  -|SouthBank~ - - E. 2,112 6 33° 
2 Eston Junction and Branch 
End (virtually part of South 
Bank) 
North ee - - O. 8,580 15 17°4 





* Omitting Workhouse. 


There is nothing like a regular gradation of mortality having relation 
to elevation observable here. 


b. Crowding of Persons and of Dwellings upon Area.—The follow- 
ing table will assist at arriving at some inférence upon this point :— 











TABLE U. 
as] ' ' tran] S ee eh 
Ss z es 
ge | = g | #3\a 
a = © a gd 
Urban Sanit 232 . i S28 EE 
hality tary eH Ao 
Lotality. District. gos 3 S | 3883a 
Ho feta? a ne ape 
ese | £8 g | BEaes 
aS & np 3 ® Sadr 
<4 <>) Ay A 
North Ormesby Ormesby - > 47 8,580 183 caine 
Miadioabrourh, North District Middlesbrough - 100 17,689 177 58°8 
South Bank, Eston Junction, | Eston - . 60 9,790 163 37°8 
and Branch End. 
Grange Town - F - : 30 4,900 163 30°6 
Middlesbrough, S.W. District Middlesbrough | - 190 24,592 129 22°2 
st pl elation e : 232 26,974 116 34°1 








This table affords some indication that aerisity of population may have 
had influence upon the spread of the epidemic. But such a point as this 
cannot often be determined statistically by comparing areas so large as 
these, except when, of the areas compared, the density of population of 
each area individually is fairly uniform in all parts of it. And this 


condition is not fulfilled in all the localities in the table. Such uni- 


formity is most nearly attained, I believe, in the instances of the 
populated parts of Middlesbrough North and Middiesbrough South- 
west, and in Grange Town, and by limiting the comparison to these 
three localities, the indication of the influence of density of population 


would seem to become more obvious. Middlesbrough North abounds in 


‘narrow streets and courts, and all the common lodging-houses in the 
borough are situated in it. There are very few courts in Middlesbrough 
South-west, and these are situated in the older portion nearest to the rail- 
way, and there are no courts or common lodging-houses at all in Grange 
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App. A. Novis. Town. The indication thus obtained statistically is confirmed by my = 
Oi a Pisaro vee: OVP observation (which of course could not stand as evidence by. itself), 
monic Feverin that.it was mainly in the more densely peopled part of every division of 
¥ aabaSihtore- Middlesbrough, and of the other districts included in the inquiry, that 
pe heed, by’, the mortality was greatest; and, so far as my judgment goes, it was nN 
Bg REArD. these places greater than actual population would account for. It was 
also evident to me, as the result of my personal inquiries, that, apart from 
mortality, the disease, as a disease, spread more readily and was more 


common in the crowded portions than in portions less crowded. The 


(OS aaa ee inhabitants of close, ill-ventilated courts, of narrow streets, and of some 
es lodging-houses suffered very severely. I may mention as examples of 
Mess. a this the narrow streets and courts on the west side of Durham Street, 

ae and the neighbourhood of Union Cottages in Lower East Street, both in 
dite the north district of Middlesbrough. My belief also is that the fatality 
Pek of the disease was also higher in these crowded places than it was else- 


where. Of the 21 common lodging-houses in this, the north district of 
Middlesbrough, 12 I know certainly had cases in them, from 1 to 8 in 
each. Altogether in these 12 houses J obtained information of 37 cases, 

of which 13 were fatal. There were probably others in other lodging- 
houses, but they did not chance to come to my knowledge with sufficient 
certainty to be counted in. It was the same in the south-eastern 
district of the town; the greater part of the deaths occurred in the more 
crowded parts between Corporation Road and Ormesby Road on the | ~ 
south, and Wilson Street and the railway on the north. 


c. Rank or Station in Life, in its relation to the Epidemic.— 
The only means available for information as to this subject has been 
investigation of the death registers, and in these .the occupations of 
males alone are sufficiently specified for present purposes. Further, I 
have had to confine my analysis of the social position and occupation of 
fatal cases to Middlesbrough for the reason that it contains a more 
mixed population than the other districts; and it has been necessary to ~ 
limit inquiry to 24 weeks of epidemic pneumonia. As a result I have ~ 
analysis of 210 deaths, of which the following is an abstract :— 

Deaths. 


— 


. Professional persons, including 1 beneficed clergyman 
and 1 Baptist minister - - - - 4 


* 





2. A tradesman class, including 2 stevedores and 2 clerks 20 
: 3. A seafaring class, including 1 master mariner and 
= 1 pilot - - - - - reef 
4, An artizan class - at glucdee - - 19 
5. 1 waiter and 1 cabdriver ~ - - ie 
6. Iron workers and workers in ship yards, &c. - - 40 
7. Engine-drivers and others of the labouring class having 
: specified duties - Pi oed “ar - - 10 
ras 8. Labourers (necessarily mostly occupied in the staple 
f “industries of the town) - - - - 108 
; 210 
; The table of the rateable values of the dwelling-houses in Middles- 
aes brough (p. 170) gives only 24 per cent, of all the dwelling-houses as rated 
Rey at 10/. aud upwards, and 76 per cent. of them as rated under 102. Of the 
ne persons specified above, the classes 1 and 2, with the master mariner and 


pilot (26 persons in all) may be fairly assumed to have resided in houses 
above 10/. rateable value,—and they constitute 12:4 per cent. of the 





210. The remainder, 184 persons, or 87°6 per cent. of the 210, may Arp. A. No. 18, ee 
_be fairly assumed to have resided in houses under 10/, rateable aie TT og Pleuro-pneu- At 
these assumptions are trustworthy, it would follow that, while all classes eal 
suffered to some extent from the mortality, the artizan class and those and neighbour. 
who lived by manual labour suffered something like twice as much from Dr. Ballad, 
the fatal malady as the classes who were comparatively well-to-do. 

The fact may be here called to mind that the staple industry of the is 
district is the manufacture of iron and steel and the working up of is 
these products in various ways in shipbuilding, &c. The mass of the 
artizans and labourers then may be properly designated “¢ jron-workers,” 

a class of persons who, according to some recent observations of 
Dr. Niven, the Medical Officer of Health for Oldham, would appear to 
be specially liable to death from pneumonia. 


Dr. Niven gives in his Annual Report for 1888 the estimated Naas 
ations and deaths from pneumonia in Oldham as follows :— 











Borough of Oldham. Cotton Operatives. | Iron-workers. Others. 
Estimated population - 35,000 12,000 21,000 
Deaths from pneumonia - 20 31 7 ° 





Hiontliel the 31 iron-workers who died, there were 24 = among 
labour ers,” many of whom were iron-labourers. 


4, The Pneumonia in relation with Food. nee 


IT have stated already (p. 209) that when I commenced the inquiry at _ ae aaa 
; Middlesbrough I found three notions of its causation principally rife, ae 
viz., that the epidemic disease was due to the inhalation of slag dust, 
that it was due simply to seasonal causes, and that it was due to in- 
fection from person to person. Each of these supposed causes of | Te 
necessity engaged my attention ; but while holding my mind open on the ea 
questions involved, I began at once to look about for some condition 
common to the population, and especially to the labouring part of the popu- oe 
 Jation, which might have been a medium for dissemination of a malady Coa 
which (whatever designation it might at the time bear or might subse- Wie : 
quently obtain), I early recognised as having the characteristics of a 
specific disease. I had found the pneumonia limited as an epidemic 
virtually to a certain area,—not, as far as I could then learn, extending 
beyond the borough of Middlesbrough and the adjoining three Local 
Board districts of Ormesby, Normanby, and Eston. I therefore inferred 
that the specific cause of the malady must have been something operating 
specially within that area. Casting about for such a cause, and medita- Og 
ting upon what I was able to learn speedily as to the habits and mode | ee 
of life of the poorer and labouring population, and of the conditions oH 
affecting it, I began, as a result of a preliminary process of exclusion, to ol a 
suspect the food of the people and especially the animal food they con- fom 
sumed, as possibly connected with the pneumonia; and thus I set about 1 
inquiring in this direction. The then Mayor of Middlesbrough was 
the first person I applied to for information upon the habits of the pelea 
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temperance in strong liquors, were rough, careless in their mode of 
life, and reckless in exposing themselves to chills by loafing about the 
street corners after quitting their work. It was obvious that these 

habits gave me no clue to a particular source of tie pneumonia, and I 

proceeded to seek the information I needed from others, chiefly from the 
Inspector of Nuisances and from the medical men in the district ; infor- 

mation which I afterwards myself supplemented by personal inquiries 

among the class referred to, especially in relation to their food. What 

I learned was this, namely, that wages being customarily paid on Saturday 
afternoon, part of them is expended in purchasing fresh meat, preferably 

lean beef, which is eaten at dinner on Sunday and serves. for dinner, 

either cold or put into a pie,—-at any rate for the men, who carry it to 

their work with them,-—during the early days of the week also. The 
labouring classes commonly mark Sunday too by having some bacon or 

bacon and eggs at their breakfast, even if they do not have bacon on other 
days of the week. After that, on the latter days of the week, when the 

fresh meat of Saturday has been all consumed, bacon is mostly eaten or 
bacon with eggs, varied occasionally by some potted meat prepared in 
the town, or with sausage. In this way a very large amount of bacon 
-is consumed in the town and the Local Board districts referred to. Taken 
altogether it will be correct to say that it is the staple article of animal 
food consumed by the labouring classes there. Having ascertained 
this much, an old experience of mine as to another sort of specific malady 

produced by the eating of American hams, prepared in the same way 

as the American bacon consumed in Middlesbrough, came to mind, 
namely, the outbreak of choleraic disease which in 1880 I had investi- 

gated at Welbeck in Nottinghamshire. It is true that this latter was a 

disease the local manifestations of which were principally abdominal ; 

but it was at the same time a general disease due to a bacillus present in 

the hams. Here, at Middlesbrough, I had to do with a specific malady, 

a general disease, the principal manifestations of which were thoracic. 

But I did not see why this difference should hinder me from pushing the 

inquiry further, especially as more or less severe pneumonia was one of 
the conditions produced in animals by feeding or inoculation with the 

Welheck poisoning material, as also in the body of a man who died at 

Nottingham in 1881 from the ‘ Welbeck disease” produced by the 
eating of some pork purchased at a shop in that town. Consequently 

J entered on investigation in this direction in Middlesbrough, and 

forwarded to Dr. Klein for experiment at different times 22 samples 

of bacon from different sources, all but two of which sources were in 

the infected district. : | | | 


Of the 20 samples from the infected district, 138 were found by 
Dr. Klein to be “ poisonous” to guinea-pigs and mice ; the poisonous 
character of other 2 was “doubtful ;” and only 5 were found not to 
poison experimental animals. The remaining two samples (of the 22) 
were :—one, home-made bacon from an isolated house about a quarter 
of a mile from Stockton and about three miles from Middlesbrough, 
where cases of the disease had occurred some months before (see Burton’s 
case, p. 228) ; the other, bacon from a large shop in South Stockton. The 
former proved * poisonous,” the latter “net poisonous,” to experimental 
animals. J was specially induced to push the inquiry further in this 
direction by the circumstance that of the samples of bacon earliest 
obtained no less than three (all of them reported by Dr. Klein as 
poisonous”) were from houses where I found persons sick with the 
disease, who shortly before their attack had partaken of the bacon thus, 
so to speak, captured. 
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“were obtained. It will be observed that all the samples of bacon ra : 
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July 5 - Do. Do. - ih - - -|- > - 0. 
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| : Lane). | Pisa) 
~ ’ w 
Captured Three Miles from Infected District. 
August 16 - | Burton’s case, p. 228 | Near Stockton - 1 Home cured “(ies be 
: kept and fed ibs Fo 
home). 3 
Purchased Samples in the Infected District. cS ea 
Result of Feeding of Animals by Dr. Klein. 
Date of Number of ~ : 
Purchase. Samples. : ; ; 
Poisonous. Doubtful, | Not Poisonous. Where purchased, &e. 
July5 - - 2 2 - - . - ~| X.’s __ shop, 
N. district. 
ie es 2 - : -|- - - iQ W.’s _ shop, Middlesbrough, : 
: N. district. my 
3 - 1 - - -|- ° - 1 Y.’s._ shop, Middlesbrough, — 
S.E. district. aged 
July7 - - a 1 - - -|- ° - | X.’s shop in South Bank. Le 
a - - ui i - ° -|- ° - | V.’s shop in South Bank. iv 
5 - 1 1 - ° -|- : - | Stores in Grange Town. genie 
- - 1 1 - - -|- - - | Stores in Eston village. nee 
July16- - 1 - - - 1 - ° - | U.’s_ stall in Middlesbrough | i : 
) market, N. district. 
43 cae 1 * - -|- - > 1 Ts stall ju Middlesbrough — a 
market, N. district. 
3 - 1 > -|- - - Cesk S.’s shop in Middlesbrough, — 
N. district. te 
4 ay.) ya 1 1 - : -|- : -| Rs shop in Middlesbrough, ee 
S.E, district. st 
Julyl4- - 1 - - : 1 - - - {Ss shop in Middlesbrough, 
S.W. district. [A small dealer 
who retails bacon purchased 
of X.] 
Purchased in South Stockton. 
July5 - = 1 | - - : | , ‘ . | 1 | 
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ill with the epidemic pneumonia and died from it on June 17. The third pig was 
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What is meant by the term “ poisonous” as used above may be a 
gathered from Dr. Klein’s account of his experimental feedings in — 
the Addendum B. to this report. Briefly, the result of these experi- 
ments of his was this, viz., that rodents (mice and guinea-pigs, mice 
chiefly having been used) i in a large proportion of instances were made 
ill, and about. 50 per cent. of the mice died in between 24 and 72 hours. — 
Mice were apparently more susceptible to feeding with this poisonous 
material than were guinea-pigs. Hxamination of the bodies of the 
dead animals showed lung lesions, together with morbid changes in 
other viscera, identical with what had been produced in mice and guinea- 
pigs alike by inoculation of the juice of human pneumonia lung and 
by inoculation of the “bacillus pneumoniz ” obtained by culture from 
the diseased lungs and from the experimental animals. Further, this 
same bacillus was recoverable by cultivation from the tissues of the 
animals dead from feeding on the bacon, and the disease induced by 
the feeding was transmissible by inoculation to other healthy rodents of 
the same kind. | 

What inference is to be drawn from these facts? Do they, or do 
they not, show a connexion between the consumption of bacon in the _ 
infected district and the epidemic malady in the same area, in the sense ~ 
that the former played a part in the production of the latter? There — 
can be no question that all the bacon captured in infected houses and 
most of the bacon purchased in the infected district was found to be ~ 
poisonous to rodents, and to contain (as shown by cultivation from 
animals poisoned with it) the same bacillus as existed in the lurgs of 
men and women dead from the Middlesbrough pneumonia disease ; ; bat’ 
it does not. necessarily follow, notwithstanding the large use of bacon 
as an article of food in the infected district, that the eating of the bacon 
produced the disease in man.* It may be that man is less susceptible 





* Referring specially to the Cases XII., XVII, XV., and XXV. in the houses of | — 
which patients I captured bacon found to be infective, it has here to be pointed out 
that there was in all these instances the possibility that the bacon had derived the 
infective quality from the sick person in the house as well as the possibility-that it 
might have been infected when purchased. The bacon in the instance of Case XII. 
was captured on the fifth day of illness: it had been purchased at Stockton from a > 
large maker there, this town being free from epidemic pneumonia disease. Inthe — 
instance of Case XVII. it was captured on the fourth day of illness. In the instance — aq 
of Case XV. it was captured on the third day of illness: it had been obtained at 
a shop (X’s) where bacon which I purchased was found to be infected. In the 
instance of Case XXV. it was captured on the fourth day of illness. In the : 
instance of Burton’s case, p. 228, the bacon ‘was captured several months after illness : 
had. terminated in the house. Something more must be. said, however, about these 4 
last two instances. As to Case XXV., the story I elicited by careful inquiry was | 

| 


cai 


Da 


this. A farm labourer, Roberts, residing in an isolated cottage not far from the 
Union Workhouse, the premises at the rear of whose cottage were filthy (when I~ 
visited them in August 1888), from bad drainage and other nuisances, fatted upon ~ a 
meal and potatoes towards the close of 1887 three pigs. One he killed in October 
and sold the carcase as “ pig-meat.”” A second he killed the week before Christmas : 

he salted down the carease at his house, kept one half for consumption in his own 
family, and sold the other half to J. A. of South Bank, who dried it at his own 
house. No case of “ pneumonia, ”’ occurred in Roberts’ family, but J. A. was taken 


pee 


killed the week after; half of this carcase was sold as “ pig- -meat,” and the other 
half was salted down by Roberts at the house of Case X-XV. in Middlesbrough, and 
was dried by hanging it inthe kitchen. The bacon here may have gathered its 
infective quality in consequence of exposure to infective emanations in Middles- 
brough, and so have been a cause of the man’s attack, or, as suggested above, may 
have become infected from the case otherwise originating in the house itself. But 
it is curious and suggestive that Roberts and his family, whose premises are not 
connected with the Middlesbrough system of sewers, should have escaped while 
cases happened in the two families which, in Middlesbrough and South Bank, 
consumed portions of the carcases cured and dried or dried only in these towns. 
Burton’s case is referred to in detail at p. 228. ‘There is something to be said, 
therefore, on both‘sides, and both possibilities must be kept in view. 
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of infection in this way than even guinea-pigs are, or indeed that he App. A.Nois, 
is not capable of being poisoned in this way at all. We may indecd o, Pleuro-pneu- 
read the facts in another way, and infer that the bacon which produced ES ae Ae 
the. pulmonary disease in experimental rodents had become infected, ana neighbaun 4 Aa 


directly or indirectly, by the bacillus emanating from the sick persons Dr. Balla 4 


in the houses where it was captured, or (in the instance of the samples 
purchased elsewhere) infected from the pneumonia cases scattered 
through the district ; in a word, that man infected the bacon instead of 
bacon infecting man. 
_ In endeavouring to answer the questions involved, it will be necessary 
to enter somewhat fully into details. 
_ The bacon used in Middlesbrough throughout the infected district, 
almost universally, and indeed solely by the working classes, is of the 
kind commonly known as “American” bacon. It does not come / 
trom America, however, in the form of bacon, but as salted pork. It : ; 
is imported packed with salt or borax in wooden cases, the carcases 
of the pig being divided in pieces of convenient size for this sort of 
packing. It is made into bacon in this country, and in some towns 
there are large factories where this process is carried on, the bacon so 
-made being subsequently distributed more or less extensively over the 
country. or instance, a large factory situated at Stockton distributes 
American bacon largely in neighbouring counties and some in London. og ae 
Hams made here are sold in London by some retailers as York hams, oat 
just as during my Trade Nuisance inquiry I found hams made in South 
Shields were sold elsewhere as “ Cumberland hams.” There are four ae 
places in the town of Middlesbrough where this sort of bacon is (Gg 
made, but none in the other three infected Local Board districts. ave 
But a peculiarity of the Middlesbrough bacon industry is this, that 
practically the whole of the bacon made there is sold in Middles- 
brough and the infected districts, and practically none of it is sold 
outside the infected district. The mode of its preparation is this :— 
The salted pieces of pork are first soaked and washed in water in a tank 
or other receptacle of wood or of cemented brick or stone, to remove as 
much as possible of the salt about and within them. They are then 
taken out of the tank and placed on a rack or elsewhere to drain. 
When sufficiently drained, the process of drying is commenced. The 
usual mode of drying is to hang up the drained pieces in a chamber, the , 
air of which is heated, but moderately, by means of braziers in which a 
coke fire is kept burning, for about 24 hours ; the object being not 
actually to dry the pieces as Wiltshire bacon for instance is dried, but 
simply to dry off superfluous water. ‘Then subsequently they are hung 
up for some days in a chamber not specially heated to dry further. I am 
informed by a large factor in Stockton that the object of all this is to ; : 
produce an article such as the labouring classes prefer, namely, a kind of ie 
bacon which is mild (7.e., not too salt), and in flavour as much like as 
uncured pork as can possibly be obtained. The bacon thus made of _ Re 
course contains more water in its composition than ordinary dried Brea 
English or Irish bacon, is more profitable thus for sale, and can be a 
sold profitably retail at 4d. or 44d. per lb. The rind of such bacon is ie 
pale in colour. A small proportion of the bacon thus made is smoked 
in the usual way that English bacon is smoked. It is then more dry, has oat 
a darker rind, and is saleable at a higher price: but this sort of bacon a 
_has no sale among the labouring classes in Middlesbrough. Of the four | a 
factories in Middlesbrough three are comparatively on a small scale ; ; i 
the largest is that of Mr. X., whose process differs from the ordinary fe 
process in a way that is perhaps worth mentioning. ‘This gentleman 
has a wholesale as well as a retail trade, and supplies shops in Middles- 





sey 
y App. A. No. 18. 
4 —_— 


-. On Pleuro-pneu- 


-. monic Fever in 
_ Middlesbrough 
and neighbour- 
hood; by 

_. Dr. Ballard. 


4 











brough and in the infected district; he has a reputation for hams and a 
bacon, and only purchases pork from the best American sources and of _ 


the very best brands. There can be no question about this. He has 


courteously and freely furnished me with every help and information in | 


his power, and assisted me by suggestions as to this particular part. of it. 
I am therefore under great obligations to him. On visiting his factory 
I found that instead of using coke fires to dry his pork, he has his 
chambers heated throughout with hot-water pipes. He told me that 
his motive in thus varying the drying process was that it appeared to 
him amore cleanly proceeding than the warming by open coke fires, 
and that he found that he thus obtained a better and more presentable 
article. ! 


{ 


The suspected bacon thus used in Middlesbrough would scarcely be 


recognised as bacon by a London housekeeper of the upper middle class, _ 


who is accustomed to dried bacon of English or Irish growth and curing. 


It is moist, salted pork, rendered again by soaking as nearly like fresh 


pork as is practicable, and only so far dried afterwards as to remove from. 
' it the superfluous moisture introduced by the soaking process. 


We learn 
from Dr. Klein’s observations (p. 825) that samples of this sort of bacon, 
which proved poisonous to rodents when administered to them within 
the period after manufacture at which it is customarily sold, were found 
to be no longer poisonous after they had been kept for two or three 
months. The bacilli, certainly in them when first used for experimental 


feeding, were, after this period of keeping, as certainly absent or else 


were dead and innocuous. During these two or three months, the 
warmest period of the year, the samples must have become considerably 
more dry. Possibly the bacillus pneumonie only infects pork when 
moist, and ceases to be noxious when infected pork has become fully 
dried by keeping or otherwise. But'it is just in the moist and thus 
perhaps infective condition that the bacon is chiefly eaten by the labour- 
ing classes in Middlesbrough. This class of persons only live as it 
were from hand to mouth, and as a rule do not keep the “ bacon” they 


purchase for more than a week, or a fortnight perhaps at the utmost; © 


and the sale in the shops is a rapid one. ‘This much being premised— 


In support of a thesis that after all samples of bacon poisonous to 
rodents did not really. poison human beings, as at the first blush of 
the thing they appear to have done, but that the human beings got 
their pneumonia disease in some other way, it may be contended 
that the rodents were fed with the bacon in the raw state while the 
human beings ate their bacon in a cooked state,—-that is, after exposure 
to a heat sufficient to kill any micro-organisms it might have contained. 
And in this connexion Dr. Klein’s observation might be quoted to the 
effect that his bacillus pneumoniz is killed by exposure for five minutes 
to a temperature of 75° C. (165° Fahr.). No doubt due and proper 
cooking, whether by boiling or frying, would kill the bacilli and render 
infected bacon, if previously noxious to man, innocuous ; but thorough 
cooking is just what the bacon eaten by the labouring classes at 
Middlesbrough does not get. As the operatives purchase this kind 


of bacon because it it most like fresh pork, so, as a rule, they cook 


it only slightly in order to preserve its juiciness. I have talked to 
them about this, and watched their proceedings, and can affirm that 
such is the case: a slice of bacon is commonly merely toasted upon 
a fork in front of the fire, and then only so far as to trown the outside 
of the slice moderately ; certainly it is not habitually so fully cooked 
as to ensure all parts of the slice being raised for five minutes to the 
temperature of 165° F. or indeed anything like it. One reason there- 





‘fore why the class of persons above the ishenasine class (see p. 216) 

i suffered from the epidemic less than the latter, although eating pro- 
bably equally infected bacon, may have been that, as a rule, their 
cooking of it was habitually more complete. With thé former class the 
bacon would he probably used more as an appetising relish than as an 
article of diet from which it is sought to obtain as much nutriment 
‘as it can be made to furnish. 


Further, in the same direction, it may 
said just now) be contended that, had the eating of the American 
bacon been a cause of the pneumonia epidemic, that epidemic should 
have been much more extensive even than it actually was, seeing the 
very large use of it as an article of diet in the infected district (p. 218). 
A reply to this contention is that it is by no means a necessity that 
every piece of bacon manufactured in the same establishment, every 
lump of bacon or even every slice of bacon taken from the same lump, 
should be equally affected, Bacon infected with a living organism need 

not be infected in all parts alike, as it would be if permeated throughout 
by a chemical poison. The infection may be limited to a particular 
part of it, indeed possibly to a very small part ofa piece; and, while 
the eating of this particular infected bit may produee disease, other 
parts may be eaten with impunity. Among the mice fed by Dr. Klein 
from the same piece of bacon, although mice are obviously readily 
infected in this way, some were rendered ill and a proportion of such 
died, while others remained unaffected ; and so too with the guinea-pigs. 
Yet all the mice in whom the introduction of the bacillus was ensured 
by inoculation were made iil. It is the same with water or with milk 
infected with the materies morbe of enteric fever. Everybody who 
drinks the poisonous waier or the poisonous milk is not made ill by it, 
and for the reason, partly, that the infecting material in the water or 
in the milk 1 is (like the “ bacillus pneumoniz”’) particulate, and may be 
unequally diffused through a bulk of either. Moreover, as respects 
specific diseases cenerally, the same man is not at all times or under 
all conditions of the system equally susceptible to infection. I shall 
have occasion to show that this is so in respect of the Middlesbrough 
epidemic (see p. 240). He may resist it at one time, but be unable to 
resist it at another. \ 


Direct evidence that the eating by man of bacon infected with the 
bacillus pneumoniz produced the disease in man there is—and from the 
very nature of the case there can be—none. But even if direct evidence 
to that effect were forthcoming, it would be idle to contend that eating 
of bacon was the only way in which, in the epidemic area, the specific 
micro-organism, the vera causa of the disease, gained entrance to the 
human body. It is not, for instance, as if the. question was as to a 
particular milk-supply being the cause of a series of cases of enteric or 
scarlet fever. All that anyone could contend for in the present instance 
would be that bacon might with very fair probability have been one 

‘of the means by which the material cause of the pneumonia got entry 
to the bodies of Middlesbrough people. And upon this view the follow- 
ing considerations become of importace, namely :—First, that it is more 
probable than improbable that when, of two omnivorous animals, both 
capable of digesting animal food and capable of being made ill in the 
same way by the vera causa of a given disease (when by some other 
channel introduced into the system), one is proved capable of being 
infected by the use of food containing this vera causa, the other is to 
be regarded as capable of being similarly infected also. It may be 
added that such an @ priort probability was confirmed by experiment 
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in the instance of another kind of bacillus found in the Welbeck hineie 





(American hams). Secondly, there is the fact that out of 12 cases that a 


I visited and in which I inquired into the recent consumption of bacon — 


I received an affirmative answer in 10. I know this does not go for 
much as evidence, but still it appears right to state it. It was not 
until I learned from Dr. Klein that the bacon and ham was poisonous 
to animals that I began to make this sort of inquiry. In these 10 cases 
bacon or ham had been last eaten from 6 to 36 hours before the attack. 
In some instances it had been eaten twice or even three times recently. 
If the bacon was the cause of the attack, the incubation period may 


be apparently fixed at from 18 to 36 hours, or perhaps a little longer. 


Thirdly, I must refer to the practice of the labouring classes of using 


bacon most freely towards the latter part of the week, and on Sundays — 


for breakfast, If, then, the bacon eating had anything to do with the 


production of the disease. it would (allowing for incubation) probably be | 


on Saturdays, Sundays, and Mondays, at any rate on Saturdays and the 
early days of each week, that the largest numbers of fresh cases would 
be expected to be found entered in the lists of the medical men who 


furnished mewith the most complete records of their cases; and that _ 


the smallest numbers would be on the other days. An analysis of _ 


473 cases over 15 years.of age, in which the date of attack is satisfac- 
torily given in these lists, furnishes the following result :— | 


Attacked on Sunday - 68 7g 
- Monday - 89 } ee 
is Tuesday - 67 
ae Wednesday - 69 


gs Thursday - 54 
so a riday - 46 
: Saturday - 80 

473 


ee 
[aes 


When I was in Middlesbrough the medical men told me that 
Monday was the day of the week when they always expected to have 
the greatest number of fresh cases, and they appear disposed, to attribute 
this to the Saturday night’s orgies at the public-house. But this 
explanation would not apply to the large number of Saturday cases 
shown by the lists. | 

All these considerations appear to me consistent with ability of bacon 
infected by the “ bacillus pneumoniz”’ of Klein to produce in the human 
individuals who ate it a similar disease to that which it certainly pro- 
duced in rodents fed with it; and consistent therefore with consumption 
of the particular bacon in Middlesbrough and the adjoining invaded 
districts having been one of the factors in the epidemic outbreak. If 
this be so (and the estimation of the degree of probability lies with 


my readers), then the fact that it was only in that part of this corner — 


of the North Riding of Yorkshire in which bacon manufactured in 


Middlesbrough was sold,* that the epidemic prevailed, becomes the 


more significant. ‘The Middlesbrough bacon district and the epidemic- 
pneumonia district were, be it observed, coterminous. 





* Neither at Stockton, some three miles west of Middlesbrough, nor at Redcar, 
which adjoins Eston on the east, was bacon of Middlesbrough manufacture on sale. 

+ It may be stated, for what it is worth, that I have ascertained that there were 
50 Jewish families resident in the town of Middlesbrough, numbering altogether 275 
persons. Of these only one, a woman of advanced age, suffered from pneumonia. 
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That the form of disease which I had to investigate at Middles- Neda a geeks - 


brough was communicable from the sick to the healthy, would appear Middlesbrough 
to be indicated in several ways. hood; by 
But first, I may note that, a priori, it is in a very high degree probable P™ Ballard. 
that it should be so. I have shown that this pneumonia distinctly 

belongs to the class ‘ general diseases,” and not to the class “ local dis- 

eases,” in which class “ pneumonia,” both “croupous” and “ catarrhal,” 

was tabulated as recently as the year 1885 by the Royal College of 
Physicians of London.* Further it belongs to Group A. of these | eae 
general diseases, that is to say, it is a ‘ Specific Febrile disease ” bit a 
dependent upon a particular “morbid poison,” a “contagium vivum,”’ ae 
wnich has been isolated and which when experimentally inoculated into 
rodents induces in them similar disease. Now, communicability from the 
sick to the healthy through one or another medium is a quality attached 
to the large majority of the members of this group of diseases; not to 
each invariably, nor perhaps aiways necessarily, but still with sufficient 
constancy to warrant the assertion I am making. It is important, | 
therefore, to ascertain whether the epidemic disease in Middlesbrough 
was in one or another way actually communicated from the sick to the 
healthy ;—whether in regard of it there is forthcoming a sufficient array 

of clinical facts of the kind and amount which has sufficed to prove a 
similar proposition in respect of other general diseases of the A. group.: 

[At this stage, however, it is proper that I should guard myself by 
saying (what every member of the profession knows very well, but 
which every person outside its ranks may not know) that the members 
of Group A., which are thus communicable, do not all habitually spread 
from the sick to the healthy through the same media, or with the same 
readiness through different media. For example, small-pox spreads 
through the fnedium of the atmosphere directly from person to person, but 
has not been proved to spread through the medium of water. .Typhus 
fever also spreads through the medium of the atmosphere directly from 
person to person, but has not been shown to spread through the medium 
of water or food. Enteric fever spreads from person to person 
notoriously through the media of water or food contaminated by the 
excreta of the sick, or by exhalations from them, and by the exhalations 
from sewers or drains similarly contaminated, though not directly 
through the atmosphere. Cholera and diarrhoea may spread in a similar 
manner to enteric fever, that is by the contamination of air and water 
or food by excreta or their exhalations, directly or indirectly ; but not 
as a rule through the air directly from person to person. And so on.| 


‘There will be convenience in referring to some of the characteristic 
features which pertain to communicable diseases before stating what I 
have ascertained as to these several phenomena in the instance of the 
disease under consideration. 


1° Epidemicity, frequent or only occasional, is one of the phenomena 
which characterise most of the communicable diseases, But as 

all diseases which occur epidemically from time to time are not 
accepted as communicable from the sick to the healthy, and as 

all diseases which are well known to be communicable from the 
_ sick to the healthy do not appear from time to time epidemically, 
little stress can be laid upon this feature of the Middlesbrough 
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Taka Nomenclature of Diseases. Second Edition, being the First Revision. 1885.” 
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disease. Bit the fact of its epidemicity in 1888 has a conta 
value, nevertheless, in this connexion. es 
2°, The Occurrence of ‘Multiple Cases in one House or. Bamily.— 
'  Sueh an event indeed is no evidence of communication of a 
given disease from the sick to the healthy, when standing alone _ 
as an exceptional occurrence ; though it may have. some — 
significance in this direction when of frequent occurrence in the — 
course of an epidemic. ‘The reason for hesitating to accept 
infection from person to persen in either of the above cases is @ 
that it might be that all persons attacked had been exposed to the ~ 
influence of one and the same extraneous cause, living as they 
would have been under the same or similar conditions and 
surroundings. There is of course direct suggestion of infection 
from person to person when all the members of a household 
attacked are attacked not simultaneously or nearly Be but more or 
less consecutively. a 

3°. Communicable diseases spr ead most readily under circumstances, — 
whether of locality or habits of life, which conduce to the closest 
association of the sick with the healthy.—One of these circum- 
stances is aggregation upon a limited area as indicated statistically 
by the number of persons living upon a defined space of erent 
another is crowding together of persons within dwellings. 


Altogether there are (besides conveyance in food) at least four 
recognised modes in which communicable diseases may be transferred — 
intercourse in the sick chamber or elsewhere ; (0.) by the attachment 
of infective material, proceeding from the sick, to the walls, floors, &e. 
of the room or holise he occupies, to their furniture or contents and — 
to the appurtenances of the premises generally ; and ( ec.) through the@ 
agency of receptacles for filth (dustbins, ashpits, privies, &e.), or of @ 
drains and sewers into which discharges or excreta of the sick may — 
have been thrown, or (a. ) through the agency of drinking water con-— 
taminated with the infectious material. : 


I propose now to pursue this branch of the inquiry by passing under 
review any evidence there may be of the communication of the cn 
in Middlesbrough by each of these methods. 


(a.) Direct personal infection—The following are facts and cons 
derations which appear to me to show that this pneumonia disease was 
communicable from the sick to the healthy directly by close association 
the one with the other, in the same way as typhus, scarlet fever, measles, — 
whooping-cough, and other similarly infectious diseases are communicable. a 
The evidence I have to adduce is on all fours with the sort of evidence — 
uetier: is regarded as convincing in respect to these other maladies. ~ 
_ ’. There is the fact that in a household in which multiple cas 
ae it was observed that the persons most commonly and earlie 
attacked in sequence to the first case were those members who, from their 
position in the family, e.g., husband and wife, brothers and sister 
mother and son or daughter, were naturally brought into closest personal 
relationship with: the member or members sick. of the malady. Several — 
of the instances in Table XV., p. 292, illustrate this. In estimating 
the value of these several illustrations, as they bear upon the question 
of personal direct infection, the duration of the period of the illness © 
during which infective material may be discharged from the lungs 
the sick has to be taken into account: and as to this period I have n 
precise information. ‘Taking from the first to about the seventh 
ninth day of illness as including the period of febrile disturb amen, aft 





ie . convalescence sets in and the lung commences to clear up, App. A, No. 18. 

there remain several days before the lung returns to anything like its ne 

ition is attained, infective material is still being discharged from the and Benbede 

‘ang in the sputa or in the expired air; and in addition there is an peed Ae, 4 

incubative period antecedent to definite illness to be allowed for. aa 
Keeping all these considerations in view, I cite from Table XV. 

‘p. 292) certain facts as to multiple cases in particular houses, as 

‘ollows :— 


Brothers and Sisters. 
No. 1. Lizzie, attacked on 13th day of Alice’s illness. 
No. 8. Martin’s brother, attacked on 17th day of Martin’s illness. 
Patrick, attacked on 12th day of second case. 7 
No, 16. Hilen, attacked on about 14th day of Michael’s illness. 


| ~No. 24. Peter, attacked about third day of Bernard’s illness. 
_ No. 25. Frederick, attacked on the eighth day of Thomas’s illness. 


It is to be kept in mind that in the small dwellings of the poor 
raving limited accommodation for a family, brothers and _ sisters 
children) are commonly put to sleep together i in one room, or even in 
me bed. In only three of the above five instances was anyone in the 
1ouse beside those named attacked, viz., in No. 8 another brother some 
months later; in No. 16a lodger at an advanced period of the illness h 
of the children ; and in No. 25, a mother who nursed her son. 


Husbands and Wives. 


No. 10. Wife attacked shortly before the death of her husband. 
No. 13. Wife attacked on ninth day from commencement of husband’s 
illness (incubation must have been at least two days), No 
\ other case at home. 
_ No. 17. Wife attacked on sixth day of husband’s illness (incubation 
at least one day). 
No. 18. Wife attacked on eighth day of husband’s illness. 
No. 20. Wife attacked on 16th day of husband’s illness. viens 


In the above instances the wives had nursed their husbands. In two 
ff the five instances only was anyone but the wife attacked in the 
1ouse, viz., in No. 10, where a daughter was attacked about the same 
ime as her mother, and in No. 20, where a lodger who had assisted in 
\ursing the husband was attacked before the wife. 


Father or Mother und Son, Daughter or Niece. 


No. 9. Niece attacked on third day of aunt’s illness (incubation not 
exceeding two days). 
No. 10. Daughter Maelo Rout fifth day of father’s illness ; mother 
| also attacked (incubation not exceeding four days). 
No. 15. Father attacked on a 17th day of son’s illness; slept in same 
room. 
-@) No. 21. Son attacked six days after father’s death. If this be: 
properly placed in this category it would indicate that the incu- 
3 bation may last six days, but this seems not to correspond with 
indications of other cases. 
No. 29. Mother attacked on fourth day of son’s illness, whom she 
nursed. 
No. 25. Mether attacked on seventh day of son’s illness, whom she 
| nursed. 
| P22 
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‘The case of the eines family (No. 25), at Mandale Mill, near” 
Stockton, serves best to illustrate the quality of infectiveness that I am 
ascribing to the pneumonia, and accor dingly I give the history. of the q 
attacks in this family in some detail. i 

Mandale Mill is situated on a main road about a quarter of a mile 
from Stockton. (where there was no epidemic), and about three miles — 


\ 


_from Middlesbrough. The house and adjoining mill-premises are com- 


pletely isolated, and have no. connexion with the Stockton or Middles- — 
brough systems of sewers. The dwelling-house consists of two floors, — 
the upper floor rooms being used as sleeping rooms, and the lower — 
rooms for day occupation, “&e. The following rough plan of the — 
arrangement of the rooms is sufficient to enable me to explain the ~ 
distribution of the family when the first case of illness occurred. i 


GROUND FLOOR ae he BEDROOM FLOOR SE bi 





FRONT 





WINDOW ENTRANCE WINDOW WINDOW * WINDOW 


a. Kitchen and general living room. SF; g, h, and 2. Bedrdoniss 


2 b. Best parlour. j- Landing on first floor. 

: c. Entrance hall. k. Bed occupied by Thomas, 
d. Pantry and storeroom for food. f. Bed occupied by Mrs..B., and 
e. Back kitchen and scullery. subsequently by Frederick. 


_ 'The family consisted of the father and mother, a son Thomas, aged, 27, 4 
to 19, Arthur V7, Joseph 9, Herbert 7, Eliza 23, Ann 14, and, 4 
dade . 
‘Thomas was the first in the house taken ill. Up to. the week ended — 
May 12 he had been an assistant master at a Board School in Middles- — 
brough, whither he went daily, returning home each evening. He — 
never purchased dinner in Middlesbrough, but was accustomed to take 
his dinner from home with him, and to eat it in the schoolroom during. 
the interval between morning and afternoon school. On Saturday, | 
May 12, not being that day engaged in teaching g, he went to Middles- 
brough ‘between 9 and 10 a.m. to attend a meeting of teachers, after 
which he went to the “ Liberal Ciub,” where he played at billiards and 
had some currant cake, a cup of tea, and a “ pork-pie,” which tasted, he — 
said, very salt. Later he attended the funeral of the Rev. Mr. Rowlands _ 4 
(Case XIV., p. 806) as far as the church porch, and afterwards walked — 
home from Linthorpe across the fields. He did not go to Middles- 
brough on Sunday, but on Monday, May 14, went there to enrol scholars 
in a new school to which he had been appointed master. He was there 
from 9 till 12 and again from 1.80 till 4 o’clock. The room was ill- 
ventilated, crowded with mothers and children, who pressed about him 
and as the windows were closed the atmosphere became very oppressive. — 
Between the morning and afternoon ete ag he ae du the windows : 


eed 









_ been otherwise in good health. After 4 o’clock he went home, had 
tea, and then went out fora walk, but did not visit anyone. When 
he came home he sat down to write, feeling in his usual health, but 
-an hour and a half later he felt chilly, and went to bed, where he 
‘ & Guickly suffered from distinct rigor. He soon became so ill that Mr. 

' Hind, surgeon, of Stockton, was sent for. His condition then was 
such as to require the addition of ammonia to the saline medicine pre- 
scribed. He passed through a sharp attack of the pneumonia, but 
ultimately recovered. | 
_ When he was taken ill his mother nursed him, and at Mr. Hind’s 

. suggestion the sleeping places of the several members of the family 

* were re-arranged. ‘Thomas occupied his own room, f. The father slept 
“in g, Frederick (who slept in the same room with Thomas up to the 
‘ - second night of his illness), Joseph, and Herbert in ¢, Arthur on a sofa 
in the kitchen, and Ann and Ada, who had previously slept in A, which 
~ communicated by a door with f, were put to sleep in a bed on the 
landing, j. Eliza slept from home, but for one night assisted to nurse 
her brother Thomas. 

re The only members of the family subsequently attacked were the mother 

and the brother Frederick. Thomas was the only one of the family 

_ that had recently been in Middlesbrough. Mrs. Burton, aged 50, was 
taken ill on Sunday, May 20, at 5 a.m. (this being the seventh day of 
~Thomas’s illness). She had had six days close attendance on him in 

“nursing. Her illness commenced as usual with rigors, pain in the right 
side and round the hips, and these symptoms were followed by the distinct 
~ signs of. pneumonia as recognised by Mr. Hind. She was put into g, and 
her husbard went to sleep in 7: a nurse was now engaged, and, when she 
was resting in bed, the father took a spell at nursing, sometimes even at 
night. Mrs. B. had not so severe an attack as Thomas, and ultimately 

~ recovered. . . 

_ Frederick was the third attacked. He was an apprentice to a bridge- 

maker. He had suffered for about a week with a “‘cold.” He also had 

. ashare in the nursing of his brother and mother. He was taken ill 
_ two days after the mother, viz., on Tuesday, May 22, and had, as stated 
_ by Mr. Hind, the most severe attack of the three, but he also ultimately 
- recovered. 

_ Mr. Hind states that the pneumonia in these cases was of a type 
rE he was not accustomed to see in Stockton, even while the disease was 

% _ epidemic in Middlesbrough ; there was decidedly more prostration, for 
which he had throughout to administer ammonia in the medicine 

: prescribed. 

e It is to be observed in this instance that the two out of the four persons 

. - (the mother, Eliza, the father, and. Frederick) who took part in the 

: nursing were attacked, viz., the two who did most of it,—the mother 

a first and Frederick two days later. 

_. [It may here be added that no purchased bacon was uséd in this 
PSmily. Bacon was habitually eaten at breakfast, but it had been fed 

: and cured onthe premises. Whether or not the “ pork-pie ” eaten by 
_ Thomas on May 12 in Middlesbrough had been made with salted 

4 ~ (American) pork or bacon, could not be ascertuined ; but in any ease, it 

4 appears evident that Thomas became infected in Middlesbrough, where 

- the disease was then epidemic, and that subsequently the disease spread 

in his family, especially among members most closely in relation with 

him during his illness. | 
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The 29 houses on Table XV. with which I have been dealing by no 
means exhaust the total number in which multiple cases of pneumonia 
occurred ; they are adduced as samples only of occurrences that were 
by no means uncommon in the Middlesbrough district during the : 
epidemic. These 29, however, furnish 15 or 16 illustrations of time — 
and other relations of cases among near relatives, of a sort strongly to” q 
suggest direct infection from person to person. i 

Among these 15 or 16 instances of possible communication of the — 
pneumonia by direct infection of near relatives in the same house, there — 
are four cases in which the relative attacked is distinctly stated to have — 
been engaged in nursing the sick, viz., in Nos. 17, 20, 29, 25; and ether _ 
three (Nos. 10, 18, and 18) i in which it may be taken as certain, although ’ 
not distinctly stated, that the persons suffering secondarily had nursed. 
the antecedent cases. Of the four instances in which lodgers in the : 
infected house (not being a common lodging-house) were attacked | 
within a short interval of the other cases in the house, viz., Nos. 16, 20, 

22, and 26, the lodger affected was, in two instances (Nos. 20 and 22), 
distinctly stated to have taken part in nursing the sick. q 
I may add here the case of Early (Case XX XIII., page 312), who was — 


taken ill at the Union Workhouse on December 10, 1888. He was at 


that date the only inmate that had been attacked since November 11. — 
From the date of his admission on November 13 he had been assistant — 
to the nurse in the pneumonia ward, where several cases were under 
treatment. a 
Leaving now the sequence among close relatives lanes in the same — 
house and among lodgers in private dwellings, reference may be made > 3 
to the sequence of disease i in lodging-houses. I have only two illustra-_ 
tions of this recorded in Table XV., viz., Nos. 7 and 15. Of these, 
No. 15 alone appears available here. The lodgers in this house 
were mostly permanent lodgers, some of whom had resided there for — 
years, and the proprietress of the house habitually treated them with — 
kindness and attention. They associated in the daytime (when at home) — 
in a common room in the basement floor. There was, at the time of the 


. 


‘illness there, “ something wrong with the drainage in the yard.” But 


the point to which I desire to draw attention here is,—that. the second 
case inthe house was ina man who slept in the same room with the 
earliest case (at first in the same bed with him), and was taken ill on the — 
fifth or sixth day of his illness; that the third case slept on the same — 
floor as these two persons and in the nearest of two rooms opening from — 
the landing, and was taken ill about. the same day as the second case; ’ 
and that the seventh ease slept in the same room as the third case, aida . 
was taken ill on the ninth day of the latter’s iliness, and five days after ‘ 
he had been removed to the hospital. (If this man got his infection — 
directly from the third case the incubation must have been at least five — 
ie ) 4 
°, Leaving Table XV. and its indications, ti cite a number of instances — 
al Sod upon the lists of cases furnished me by the medical men of — 
Middlesborough and its neighbourhood, or otherwise coming to my 
knowledge, in which persons no¢ residing in the same house with the 
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1. Volunteer-Corporal J. Hicks, aged 30, a joiner, residing in Middles- — 
brough, was on Monday evening, “May 28, sitting before the fire at the 4 
Shakespeare Hotel, when he was suddenly seized with rigors and ; 
vomiting. The hotel- keeper, seeing how ill he was, had him put to bed — 
in the hotel, and he was attended by a medical ‘tian, Dr. Craster saw — 
him the next day, when the signs of pneumonia were pronounced, and — 


the sputa of a distinctive character. His temperature was then 103° ro 





S 
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he attended drill at Redear, 


A man, named John F arthing (or Farden), said by Dr. Craster to have - 


i act he. was delirious. 
fifth day of his illness. 
William Bowie, aged 30, a mechanic, residing at 6, Shakespeare 


the eighth day of his illness. 





He became worse, and died on June I, on the 


Street, and also a volunteer, w was with Hicks and nursed him on June 1, 
the day of his death. Hicks was arobust man. The next day, June 2, 
and in the evening returned home wet 
through. ‘That samme evening he had rigors. Dr. Veitch saw him the 
next morning, when the signs of pneumonia were evident. On the third 
day of his illness he had epistaxis, and died “ from syncope” on June 9, 
The incubation period in this case was 
therefore about 24 hours,—if it were a case of personal direct infection. 
[In connexion with this case the following may be mentioned, 
although it has no bearing on the question “of personal infection. 


been a hanger-on at the hotel, by the relieving officer to have “no 


_“ residence and to have slept in a cab,” and, as subsequently ascertained, 


employed about the hotel in odd jobs, cleaning the cellar yards, &c., 


was taken ill with pneumonia, and on June 6 was received into the 


workhouse infirmary ill with the disease. He died from it on June 7. 


It appears that he was never upstairs in the hotel, and on no oceasion, 


_ therefore, in the same room with Corporal Hicks. 


The precise day he 
was first seized is not known, but he could not have been ill long, as 
- when he was told the nature of his disease he had strength enough to 
walk over a mile to the workhouse, during which walk he went into 
several public-houses for “refreshment.” No one else connected with 
the hotel was taken ill. | 

2. Thomas Maynes, 34, a temperate and previously healthy man, was 


~ admitted into the North Riding Infirmary at Middlesbrough on May 14, 


for the radical cure of hernia. There were about half-a-dozen persons 
in the same ward who were ill with the epidemic pneumonia during his 
stay in it. ‘The ward was well warmed. On May 20 the operation was 


_ performed, and on the 29th, being sufficiently recovered to obtain per- 


ys 


4 adventure AP the chill and fatigue of ihe 29th. 


: 


mission, he went out in the afternoon to visit a friend in the outskirts 
of Middlesbrough, walking to his friend’s house, and leaving in the 
evening to return to the hospital. The day had not been cold (max. 
_ temp. 61°), but it became cold towards evening, and the temperature fell 
in the night to 82° (the lowest night temperature since May 13). 
There was no case of sickness at his friend’s house, where he remained 


until his return to hospital. and all the refreshment he took there was 
tea, with two eggs, and a glass of gin and water. 
that it was his intention to take back with him a 


He had told his friend 
sovereign as a donation 
to the hospital out of gratitude for the relief he had received there ; 
but when nearly at the hospital he found that he had forgotten to bring 
_ the money, so hurried back to his friend’s house to fetch it, and became 
_a good deal heated and tired with this double journey. The next day 
he was attacked by the pneumonia, and his temperature in the evening 
was 103° F. He died of the disease on June 6, on the eighth day of his 
_ illness. He would perhaps have escaped altogether, us did others in the 
same ward, and as did the ward nurses, had it not been for the mis- 
(See p. 246; 


temp. chart No. 6). 


a 


_ 8. George Walton, aged 62, a millwright, residing at No. 55, 
_ Vaughan Street (No. 26, Table XV., p. 298), was attacked by “ pneu- 
monia” in May 19. He was attended by Dr. Williams, of Middlesbrough, 
and died on May 26, on the eighth day of illness. 
Mr. William Walton, his brother, aged 56, a temperate man, residing 


at 7, Fallows Street, paid him, along Aah: Wie wife, a visit on May 29, 





see also 


APP. A. No. 18, nv ee 
On Pleuro-pneu- 
monic Fever in : 
Middlesbrough 
and neighbour- 
hood; by es 
» Dr, Ballard, i 





App. A. No. 18. 
On Pleuro-pneu- 
monic Fever in 
Middlesbrough 
— and neighbour- | 
hood; by 
Dr. Ballard. 














and stayed with him about an hour. On the 23rd they both visited 
him again and stayed with him about a quarter of an hour. On the 
24th William again visited him, but this time alone, and stayed with — 
him an hour. On the night of the 25th both William and his wife — 
were with him from 9 p.m. until he died at 1 a.m. on the 26th,7e, | 
four hours. On May 28, 7.e., two days after his brother’s death, — 
William called on Dr. Ketchen in the evening complaining of pain in ~ 
his left side. His temperature then was 104° F., and Dr. Ketchen sent — 
him home to bed. This was the commencement of an attack of 
pneumonia from which he died on June 21. The incubation period — 
in this case was probably about two days, since it was on 25th that 
he spent the longest time with his brother, and as the latter was then — 
dying was probably brought into closest personal contract with him. — 
Mrs. W. Walton was not attacked, nor was anyone else in the house. — 
[It was in George Walton’s house that a lodger was attacked on June 2.] 
4, John Friar, aged 22, who resided in Cleveland Cottages, a court 
leading out of Durham Street, was a son of Mrs. Burns, the keeper of 
the common lodging-house, 10, Durham Street (see Table XV., No. 15, 
p- 295). When the first cases (Smith and Witham) occurred at No. 10, _ 
Durham Street, this young man assisted in nursing them. On March 8 — 
he took Smith in a cab to the workhouse infirmary, and on March 10 he | 
similarly took Witham to North Ormesby. On March 138, he came — 
to live with his mother, and was put to sleep in the back attic. He 1 
was taken ill the next day, March 14, and passed through his illness — 
at his mother’s house. He died on March 20, on the seventh day of © 
illness. The incubation period in this case is likely to have been at — 
least four days. His mother, who attended to him, was taken ill on | 
March 19. ves 


5. Rev. — Rowland, vicar of St. Peter’s, Middlesbrough. See Case 
XIV., p. 306. If Mr. Rowland was infected directly from Stevens 
the period of incubation could not have exceeded 15 or 16 hours. © 

6. Mrs. Harker, aged 55, residing at 37, Princess Street, a stout — 
woman, subject to attacks of bronchitis and always a little wheezy, was 4 


a 


on April 3, at 7 a.ra., called out of bed to go down the street to see 





Thomas Black, of No. 20, Princess Street (Table XV., No. 20, p. ), as — 
the people at No. 20 thought he was dying. She stayed with him 
about an hour and went to see him again two or three times during the ~ 
course of the day. On April 4 they sent for her out of bed again at . 
5 a.m., and she stayed with the patient until breakfast time. She was — 
taken the next day, April 5, with shivering, and on the 6th sent for — 
Dr. Hedley. Accustomed to her bronchitic attacks, both he and his — 
assistant regarded the case as one of recurrence of her old ailment, — 
knowing nothing of the events just described. Her fatness naturally q 
rendered the diagnosis by physical signs difficult, and Dr. Hedley 4 
says there was no distinctly pneumonic expectoration. She died on — 
April 10, on the sixth day of her iliness.* 3 mie 7 

7. Mrs. Robinson, a sister of Mrs. Harker, residing at 45, Russell 3 
Street, sat up with Mrs. Harker on the nights of April 6 and April 8, ‘a 


and more or less nursed her sister during her whole illness and until — 


i 
t 













consisted of Mr. Harker, a labourer, who died from an attack of pneumonia on March 
10, 1889 (exactly 11 months after his wife), Mrs. Harker, and three sons. Mrs. 
Harker was nursed by, her sister, Mrs, Robison, and by a married daughter who 
resided in another part of Middlesbrough ; and a charwoman was in and out of the 
fetes eae the illness. Of all these persons Mre. Robinson alone was subsequently - 
| attacked. _ 


* Since this was written I have learned from Dr. Ketchen that the houséhold 


\ @ 





she died on April 10. She herself. was attacked at 3a.m. on April 11, APP. A. No. 18. | 
the day after her sister’s death: her illness commenced with rigors : she On Plenro-pnou- - 
monic Fever 1 » 
was under the care of Dr. Ketchen, and ultimately recovered after a Middiesorougi 
eS ae convalescence. and no eo 
‘ ane ; 00 y rth 
- §. John Morley, aged 21 years, residing at 22, Thomas Street, Dr. Ballard, 


assisted in nursing his brother-in-law, John Knowles, aged 29, who 
resided at 18, Thomas Street, and who died under Dr. Bateman’s care 
from double pneumonia on February 29,—nhaving been taken ill on 
February 18. Morley was a man of splendid physique and of regular, 
steady habits. His illness commenced on February 26, the ninth day 
of his brother-in-law’s illness. At first the physical sign of pneu- 
monia could not be detected: his early symptoms were abdominal, 
very frequent and offensive diarrhcea, with a tumid and tympanitic 
abdomen, a temperature of 105° F. At the commencement there was 
dry, brown tongue, and intense headache; but after about a week the 
signs of pneumonia on one side became distinct. As he was con- 
_ valescing a relapse took place and the other lung was invaded. After 
a prolonged illness he recovered, having lost at least four stones in 
weight. 





\ 


9. Mary Carley, aged 56, residing at 25, Commercial Street, was 

mother-in-law to Morley, visited him during his illness, and sat up ater 

nursing him one night, believed to be March 3. She “was attacked by ee 
pneumonia on March 5, was attended by Dr. Bateman, and died on x 
March 9. The incubation i in this case was probably, therefore, about 
two days. 


10. Jane Roxborough, aged 64. This is Case III., p. 300. 


11. Sarah Taylor, aged 56, residing at 8, Spark’s Yard. At 9, 

Spark’s Yard (next door), a boy named Frederick Shaw, aged 9 years was eer: 

first seen by Dr. Bateman ill with pneumonia on May 15. On May 22 : a 

he is stated to have been convalescing. He lived with his grandmother, ae 
and it is stated that, with the petulance of a sick child, he would not Sakic 
allow anyone else to do anything for him. During his whole illness he 

was never upstairs in his bed, but lay rolled in a blanket on chairs near RRS To 

' the fire in the downstairs room. Mrs. ‘Taylor during this time was con- ie 
 stantly in and out of this room assisting Mrs, Shaw in household om 
matters, and must consequently have been. in personal relation with the 

boy, although in‘not such close and frequent contact with him as his Bet 
_ grandmother. The small size of the rooms in these poor cottages must ee 
i be kept in mind. Mrs. Taylor was attacked by pneumonia on “May 24, 
the 10th day of the boy’s illness, was attended by Dr. Bateman, and 
ultimately recovered. , The grandmother escaped illness. # 





(6.) Mediate Infection, especially within Dwellings :~As to the part 
_ played by attachment of contagium to premises. In copnexion with 
this mode of spread I may refer again to Table XV.p. 292. The occur- 
rence of multiple cases in a house may be due to all the persons attacked : ty 
therein having been exposed to the operation of the same extraneous ean. 
cause, to direct infection through the air from person to person, or, 3 
thirdly, to infection by means of the contagious principle remaining 3 
-. attached to the premises, their contents, or their appurtenances. Th 
- the first case it would be expected that the cases would occur pretty 
nearly at the same time, except where such articles of food and drink 
as water or milk from a continuously infected source were habitually 
_ in use in the house; in the second case we should look for the after- 
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about 6 months elapsed, No. 4 where nearly 4 months elapsed, No.5 


‘through the medium of yard gullies into private drains and thence into 


Board districts, will require little assistance in apprehending how well 


the practice adopted (except in newly-built dwellings) of carrying the 


tacle for collecting deposited filth. Further, in this connexion is the 





attacks taking place amongst those. most closely associated with the 
sick, persons nursing them or coming into closest personal relation with | 
them ; in the third case we should expect to meet with attacks at a 
later date, after such a lapse of time, for instance, as would probably 
exclude either of the above modes of transmission of the contagium. _ 
Among the “contents” of the house that the sick may be regarded as 
possibly infecting must be mentioned “ food,” and among the appurte- 
nances, drain catch-pits, privies, and receptacles for ashes and _ refuse. 
Looking through Table XV., p. 292, the succession of attacks would 
appear consistent with this third mode of acquiring infection in 
Nos. 2, 3,4, 5, 7, 8, 41, 12, 14, 15, (21°), 26,.and 27. It. certainly | 
strengthens a belief that the disease may be communicated in this way,  — 
to find among 29 instances of multiple cases in a house at least 12 
in which this mediate mode of communication may very possibly have 
been operative. The most striking of these instances, looking at the » — 
period that had elapsed since the preceding case in the house and at 
other circumstances, are No. 2 where 3 months elapsed, No. 8 where — a 


Soe 


where ahout 6 weeks elapsed, No. 8 where about 3 months elapsed, 
No. 11 where about 2} months elapsed, No. 12 where nearly 3 months 






















elapsed, No. 14 where the person attacked was a new occupant of the 
dwelling and was attacked after a lapse of 2 months from the death of 
the preceding case, and No. 15 (Williamson case) after a lapse of about 4 
7 weeks from the removal of two pneumonia patients from the sleeping 
room he afterwards occupied. | | . 3 : 
(c.) Mediate Infection, especially outside of Dwellings :—As respects : 
possible operation in the dissemination of the disease (ze. of the 
infective bacillus) of sewers, drains, and receptacles of filth, it hasto be | 
borne in mind that the sputa (if not other discharges from the sick) ‘@ 
4 


must have been disposed of either into privies or ashpits or have passed. ~ 


the sewers of the district, and that the sputa at any rate have been 
shown by Dr. Klein to contain the bacillus pneumoniw, which he 
regards as the vera causa of the disease. Under the circumstances, 
anyone who has studied my description of the drainage and the privy 
and ashpit arrangements in Middlesbrough and in the adjoining Local 


adapted those arrangements are to promote the extension of a malady 
due to a morbific material, liable to be introduced into them. Among 
contrivances for assisting spread of such material of this class, I may 
enumerate instances as follows :—(a.) the universal adoption ofa form of 
yard-gully trap in which a deposit of filth takes place, and in which it 
may be retained for an indefinite period,—the filth in the’ trap, when — 
the latter is emptied, being merely transferred from the trap to the 
ashpit where it is capable of being almost equally mischievous; (6.) 


sink pipe from within the house actually into the gully trap outside, 
with the result of providing a channel by which effluvia therefrom may 
readily enter the dwelling; (c.) the intercepting sewers of Middles- 
brough, which are “ tank sewers” for the most part, and retain within 
them the sewage for some hours twice a day; and (d,) the presence 
everywhere in the infected districts, except in the newer parts of 
Middlesbrough, of manholes each provided with a cesspool or recep- 


consideration that owing to the rapid rate at which the towns have 
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All these faults and mistakes were calculated to promote the spread,— 


malady. 


of Middlesbrough, it is certain that the highest mortality prevailed in 


heavier and more abundant falls of rain. It is also worthy of remark 


ending June 16, when the drought was greatest and the drains, sewers, 


been built, the oresumniion is s that it must have been physically imprac- APP. A. No. 18. 


ticable for any surveyor of a Local Authority, however competent, to On Plenso-pnene 


monic Fever in 
exercise due supervision of and control over the mode of laying of all weadlesheo Hist 


the drains, or over the making connexions of all drains in domestic one aa 
premises so as to ensure that all junctions should be made, and should 7°04 allard, ae 


remain, water and air tight, and that all drains’ were laid at proper 
levels and gradients. Finally, there is the unsatisfactory method of 
emptying privy ashpits, and of emptying and cleaning privy pans or 
_ boxes where this system has been introduced by Local Authorities. 


within the house, from house to house, and froin one to another part 
of the district,—of any disease the discharges of which were poisonous 
on account of their containing the material and specific cause of the 


There can be no question that the mortality was greatest in those _ a 
districts of the infected area, and in those subdivisions of the several 
districts (so far as I have been able to define them), in which unwihole- 


some local conditions of the sort I have enumerated most abounded. | ee 


I may especially. mention (see Table U., p. 215) the northern division 


of the town of Middlesbrough, South Bank, and the south-eastern ie 


division of Middlesbrough. As regards the last-mentioned division 


that part of it, included between the Boundary Read, Newport Road, 


and the railway, where the drainage arrangements are less satisfactory ee. 


(see p. 167), than in other newer portions of the same division of the 
town. 


Further, the relation. between the rise and progress of the epidemic ie 


“and the alternations of drought and rainfall mentioned at p. 214 would 
seem to indicate that the disease spread most at times when the contents 
of the drains, traps of deposit, and sewers were stagnant from deficient 
rain-flushing, and spread least at times when their deposits were most 
likely to have been washed away by falls of rain, especially by the 


(see Table III.) that at the height of the epidemic, in the four weeks 


&c., owing to the abundance of the pneumonia, most charged with 
morbid material, old people and women, who are most at home and 


so most likely to be constantly exposed to emanations abont their | ne 


dwellings. suffered in a larger proportion to the males and younger 


persons than at any other time. From my account of the epidemic as ews 


it affected the Union Workhouse, p. 241, it will later on appear that 
in this institution the disease was ‘probably spread mainly by the kind 
of influence now under consideration. 

There exist two diseases of the zymotic class, viz., enteric fever and 


-“ diarrheea,” prevalence of which are, under ordinary circumstances, ae 
pretty sure indication of prevalence also of the unwholesome conditions cu 


of the sort above referred to; and as matter of fact I find that both 


epidemic maladies have prevailed more in the northern section of 


Middlesbrotigh than in the rest of the borough. Taking the mor- 
talities for the years 1885, 1886, 1887, and the first half of 1888, for 
the reason that rates have to be calculated on the populations in 1888, 7 
of separate subdivisions of Middlesbrough,*—the deaths from these 
diseases and the rates for the several subdivisions were as follows :— 





* Tt is only for 1888 that I possess these estimated populations, but the propor- 
tions would not have been seriously different in the years in question. 
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~ of these maladies. 


Enteric Fever. awe ele 




















: i 1888 to Rate per 10,000 
Middlesbrough. 1885. 1886. 1887. June 1. Total. estimated Population. 
North section - . 4 6 5 1 16 9°0 
South-east section eo 8 5 3 4 20 7 ‘Gf 799, 
South-west section - 5 4 6. ) 17 6°9 
Diarrhea. 
North section - * 11 QA 6 i 48 foal 
South-east section - 5 19 12 3 89 14°52 16°5 
South-west section . 5 ’ 20 TOs 10 45 18°35 





_ Enteric fever and diarrhoea are, as has been said, diseases which are 
known to be spread by emanations from the earth, from defective or 
badly-constructed sewers and drains, and from accumulations of filth, 


when there is present in one and other of them the contagious principles | 


And on the whole the distribution in Middlesbrough 
of the “ pneumonia’” of 1888 corresponded with the distribution there 


of these other diseases during recent years. 


(d.) Spread of the disease through the medium of drinking water is put 
out of the question by the fact that besides Middlesbrough and the 
other infected districts, Stockton and Redcar are supplied by a con- 
tinuous main from the pumping station on the Tees. Redcar is 
most distant from this pumping station, Middlesborough and the 


infected districts intermediate, und Stockton nearest to it; yet neither 


Stockton nor Redcar suffered from the epidemic. 


The Inhalation of “ Slag-dust” and other kinds of Factory-dust as a 


: Cause of the Epidemie. 
There is but one establishment in the whole infected district where 


the crushing and sifting of the slag from the converters used in the 


Gilchrist-Thomas process is carried on, namely, the North-eastern 
Steel Company’s works situated at the very angle of the bend of the 
river at the north-western corner of the borough, on the land mentioned 
as entirely occupied by iron works. Of all the manufacturing works, 
the North-Eastern Works are the most distant from the town and 
infected districts, and nothing but a north-westerly wind would bring 
even the smoke of these works into the town. A fortiori the slag-dust 


having a sp. gravity of 3:012 would not be expected ever to get there at. 


all; and even with a high wind none could be expected to reach the 


outlying places where the epidemic prevailed. Moreover, in so far as 
_ the epidemic malady has been shown to have been a specific disease, the 
wera causa of which was a living micro-organism (such as a slag from 4 
furnace could hardly have contained), any influence that the slag could. 


have exerted could only have been an assisting influence at the most, and 
would only as such have been operative within the part of the works 


~ devoted to the crushing and sifting and its immediate neighbourhood. 


Now during the epidemic period there were altogether constantly 
employed at the North-eastern Steel works from 850 to 900 men. 
the mill where the slag is crushed and sifted 16 men and 4 boys are 


constantly employed. I have not been able to ascertain precisely the re 
number of cases of pneumonia which occurred among these ‘operatives, 


but the number of deaths from pneumonia among them is stated b 
Mr. Cooper, the obliging manager of the works, to have been 10. \ Of 
these, Mr. Cooper says three were men engaged daily at the slag mill, 
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two of them in oiling and looking after the machinery, and one in feed- App. A. No. 18, 
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in the other parts of the steel works. In both cases much of the dust 


slag mill it accumulates in the chambers and forms a layer upon the a 





ing the mill. ‘This would leave seven deaths among men engaged in on Pleuro-pneu- . 
other parts of the steel works, converting, rolling, or. ldbouring™ mmome Ties. 
» 224 6 Na 
various ways, mostly under cover, but exposed to great alternations of and neighbour. 
temperature, draughts, &e. Proportionally, then, the deaths among the 704s Py 
slag workers were greatly in excess of those in "the other parts of the 
works, but the number of the former class is so small as to invalidate the yd 
comparison in some degree. ‘The deaths among the slag workers were as 
15 per cent. of the workers, and among other employés and labourers 
about 1 per cent.—the rate for the entire infected district of persons over 
15 years of age having been 0°7 per cent. of the population living. If Re 
the number of deaths given me by Mr. Cooper be even approximately = = = 
correct, the total mortality of the North-eastern works (10) was about | 
1-2 per cent. of the workers of all kinds. ae, 
Both classes of the Steel Company’s workers work in a dusty atmo- ea 
sphere, but the dust in the slag mill, either from the quantity of it in the mo 
air or from its quality, is much more irritating to the lungs than the dust 








is metallic, but in the latter it does not accumulate in a confined space, 
as the sheds where the work goes on are open all round, while in the 


floors, which is disturbed by passing to and fro over them and by every 
movement upon the surface. 

The following is an average analysis of this “ slag-dust” as given me . 
by Mr. Cooper :— 








Lime - Sai vp - 45°04 per cent. 

Magnesia - - - Sit Gag y } 

Alumina - - - ERO. ye 

Peroxide of iron - - oY De BOL Ws } 

'; Protoxide of iron - - heh ii ieee aaa ne 

Protoxide of manganese’ - Sd Ot QO eh, 

Protoxide of vanadium - iit 35 3 sik 

Silica - - + Sei BOI ds 

Calcium = - - - - 0°40 ,, he 

Sulphur - - - = 90°32 $5 / Poe. 

Phosphoric acid - - © ROMEO M ries | ak 

The phosphoric acid is combined with lime in the form of a tetra- ge 

phosphate of lime. The iron probably exists in the form of magnetic 2 ae 


oxide intimately mixed with the other elements of the slag, since I 
found that nearly all of the powdered slag as sold could be taken up by 
the ase 
. Cooper tells me that, of the men now engaged at the steel works, 
is who suffer most inconvenience from dust are the men engaged in | ui 
loading freshly burned lime for the furnaces, and these habitually cover ae 
their mouth and nose with a handkerchief while at work. No respirator ae 
of any kind, however, is in use within the slag grinding building. ae 
I had some personal experience of the irritating quality of the dust rd 
within the building appropriated to the crushing, sifting, packing, and Re 
storing of the slag, the part designated generally as the “slag-mill.” Sy 
I visited the mill in company with Dr. Malcomson and spent nearly an Mec: 
hour within the building studying the process. While there I felt no we 
inconvenience, but in the evening suffered from a tightness of chest, — * 
sonorous wheezing, and cough with mucous expectoration, which lasted 
for some 24 hours. Dr. Malcomson suffered similarly and Mr. Cooper 
says that he is affected in a similar manner whenever he spends half an 
hour or more within the building. But there is nothing in all this 
peculiar to this particular kind “of dust; it is a common train of 
symptoms enough as following a similar exposure to the inhalation of 
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_“ of epidemic pneumonia amongst the workmen, and certainly no cases | 


_ informing me that a very serious epidemic of pneumonia had in June 


-“ wags prevailing in Nantes, but there was an important distinction 


“ exceptional gravity; of 3 cases under my own care at the hospital 


during May and June. 


that in itself the phosphatic slag dust, irritating though it is, is not 






other kinds of fine irritating dust; and Dr. Malcomson remarked that. 
he had experienced precisely the same effects from spending a like time 


in flax mills in Ireland. am 
There are a few other places in the kingdom where the slag from the q 
Gilchrist-Thomas converters is ground and sifted. As to one of these, ; 


namely, the Glasgow Iron Company’s works at Wishaw, I have been 
able to obtain information. Dr. Robert Livingstone, the certifying 4 
factory surgeon of the district, parochial medical officer, and medical 
attendant of the works, writes me on April 4, 1889: “The work hasbeen 
“ in operation for upwards of a year, and neither my brother nor I, 
‘ who are both medical officers of the company, have observed any cases 


n 


“ have hitherto occurred which I could trace to this cause. 
But curiously enough shortly after the commencement of the inquiry 4 
at Middlesborough, T received a letter from Dr. G. Ollive, of Nantes, 


broken out among the workmen at an establishment there, at which a 
phosphated slag mostly from Middlesbrough is crushed and manufac- 
tured into a manure by mixing with other matters; and that the cases 
of the disease he had treated at the Hotel-Dieu were ef an exceptional 


malignity. About 100 men are employed at these works. Subsequently 

he informed me that the works having been closed for a time the aq 
epidemic ceased and did not re-appear when they were re-opened. Deets q 
Ollive published in the “ Gazette Médicale de Nantes” some account of ‘ 


this local epidemic. The account given of cases observed by Dr. Ollive 
is similar both clinically and pathologically to that which 1 have given 
oan (p. 200) of theMiddlesbrough cases. Dr. Ollive adds, “while I 

‘ had the cases from the manure works under observation, pneumonia 





‘ between the two classes of cases. ‘Those from the works were of 


fis ae 


“ 2 died, and of a total of 138 admitted, 11 died. During the same 
“ time they had in the medical wards at least 14 cases of pneumonia 
< unconnected with the works, all of which recovered. The first case 
“ from the works was admitted on May 28 and the last on June 26. 
“ About the same time the pneumonia in the town at large greatly 
“ diminished, and the admissions into the Hotel-Dieu were much 
** reduced in number.” 

It would appear from this account that the cases among the men at 
the factory were part of a general epidemic prevailing in the town 
It is not obvious, although (from the relative 
proportions of workpeople and others not occupied at the numerous 
works who were admitted with pneumonia) it is probable that the — 
persons thus employed were more extensively attacked than the rest of 
the population } in the town; but there is no doubt upon one point, 
namely, its extreme and exceptional fatality among the factory opera- 
tives, | 

No opinion can be formed as to the vera causa of the Nantes epidemic, 
but the low fatality among non-operatives would lead to the belief that 
it was not the same as at Middlesbrough. Nevertheless, even in this 
Nantes epidemic of low general fatality, the operatives exposed to the 
inhalation of the slag dist suffered with exceptional severity. Chemical 
examination of the expectorated matters in one of the operative cases 
showed that they contained oxide of iron and lime. This was to have 
been expected. 

The general inference which is to be drawn from all these observa- 
tions in Middlesbrough, Nantes, and Glasgow appears to be this, viz., 
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area of a few hundred yards. 


- the practice is very similar. 
influence of any kind such a habit is an element of danger as disposing 





a cause of pneumonia, but that when fram any cause pneumonia becomes 


epidemic, persons largely exposed to the inhalation of its dust may, and 


do, suffer more than persons not so exposed, and that the disease with 


them is of high fatality. 
Another kind of dust, evolved as a reddish-brown smoke from a tall 


chimney of Bolekow Vaughan & Co.’s Spiegel Tronworks, was com- 


plained of to me by some persons residing near these works as having 
had a share in the production of the epidemic in that part of Middles- 
brough. ‘The dust occasionally falls round about the works within an 
By far the greater part of the dust, 
however, is deposited in the flues leading to the chimney, and at the 
bottom of the chimney itself. There is no allegation that the workmen 
who once a week clean out this dust had suffered more than others 


from pneumonia; indeed nothing had been heard at the works of any 


of them having been attacked. The following analysis of the brown 


dust deposited at the bottom of the chimney referred to was obligingly 
given me by the chemist of the works :— 


Oxide ofiron ~~ - - - = ade St 
gah s Ne: - - - - 10°00 

» Manganese - - - 30°85 
Alumina - - - - =n ¢ 4.00 
Silica - - : - - 20°60 
Lime - - - - - 6°60 
Magnesia - - - ~ - 2°00 
Potash and soda - - - - 8°60 
Carbonaceous matter (coke dust) - 0°70 
Sulphuric acid —- - - - 11°66 
99°82 





It is clear that this dust could have had as little to do with the 
causation of the epidemic as the slag dust of the North-eastern Com- 
pany’s works, Still it is not improbable, although I am not in a 
position to assert it confidently, that the dust prevailing in the atmo- 
sphere of the iron and steel works which abound in the infected districts 
may have, as it were, prepared those greatly exposed to it to suffer from 
the epidemic influence more than others not so exposed. 

[See further on this subject the analysis of cases occurring at the 
roa Dockyard, p. 240. | 3 


Exposure to Cold and Chills, or Weather Influence as conducing to 
the Epidemic. 


, 


Reference has already been made (p. 218) to the sudden variations in 
climatic conditions to which Middlesbrough and the . neighbouring dis- 
tricts are subject, and to my own experience of these variations during 
the latter part of the epidemic period, as well as to the recklessness of 
many of the labourers who, after spending their hours of labour in the 
heated atmosphere of the works, expose themselves to chills by loafing 
about street corners and public-houses after leaving their work. It 
cannot be supposed that this habit alone was the cause of the epidemic, 
for it has for years been a common-place practice, and probably in 
other iron-making towns where there has been no epidemic pneumonia 
But in the presence of an epidemic 


the persons so exposing themselves to suffer from it. This sort of 


influence of chills is nothing new in medical experience, whether as 


determining the morbific oper ration of the true cause of a specific disease 
or imparting to its operation a fatal character. Medical men commonly 
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the exposure and fatigue which terminated his outing. 


‘dene in workshops where the men are protected against exposure to 


Occupation. 
atte eel nies cot ei Cases. |. Died. | Working within. Cases. Died. "| y 
Platers - : 7 1 Angle Smiths — - 2 2 
_Rivetters — - - 7 6 Smiths - - 3 1 
Riggers - - 1 1 Joiners - - 4 3 
Caulkers - - 1 1 Fitters - - 2 2 
Drillers 2 - 4 ca Painters’ shopman 1 l 
Carpenters. - - 3 2 Storekeeper - 1 1 
Helpers - - 2 2 Weighman - 1 = 
Labourers - - 1 Vf 
Painters’ shopman- - | 1 14 10, or 
a (pie sae’ 
21 16, or per cent. 
76°2 
per cent. i 





hear of chill from exposure to gold or cold and wet as preceding by ¢ 5 Sa 
longer or shorter interval an attack of such diseases as erysipelas, 
scarlet fever, enteric fever (very commonly), diarrhoea, &c., indeed so 
often as to lead medical men to believe that such exposures have some 
sort of assisting influence. It probably was so in some instances during __ 
the course of the Middlesbrough epidemic. It was not mentioned in ~ 
many of the cases that I visited, but this may have been because if was _ ; 
too common an event to be particularly i impressive, especially on the. 
minds of people who had possessed themselves of another notion of 
the cause of the disease. But a few of my cases point to such an 
influence having existed. Possibly Case IV. (page 301) was one of 
them. ‘There was a north-east wind that day, and the temperature,  ~ 
which reached 69° in the daytime on June 15, fell considerably towards 
evening, reaching a night minimum of 34°. _Case V. was in a man 
much exposed to cold at his work, and his hoarseness when he was. 
first. seen seems to indicate that he had taken cold. He was taken 
ill in the night of Sunday, June 10. Two days before, viz., on Friday, 
June 8, the day temperature was as high as 70°, but fell afterwards to a 
night minimum of 39°. Cases XI., XIII., and X XV. are cases which 
certainly had recently been ‘exposed to chills. The case of J ames — 
Maynes, referred to at p. 281, is also to the point. This man had been. 
exposed for some weeks to the contagium of the disease in the warm 
ward of the infirmary, but together with other occupants of the ward 
and the nurses escaped attack until his unfortunate visit to a friend and 
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Another class of evidence also bears upon this point. Messrs. Dixon, 
Middlesbrough, who are large iron ship builders, of Cleveland Dock- 
yard, employing during the epidemic period about 1 ,000 men, kept an — 
account of their employés: who were attacked by the epidemic illness, 
and have been good enough to furnish me with a list of those attacked, i 
stating the work in which each man’was engaged, and whether it was 
out-of-door work, including work done in open sneds, or indoor work 










the weather, but where some of them work in an atmosphere dusty either 
from wood dust or metallic dust. Mr. W aynman Dixon tells me that 
the number of men working outside “shops” is probably twice the 
number of those working inside. The following is an analysis of the 
list of cases :— : 





























The greater number of these men, if not all, were, Mr. Dixon says, ‘ 
strong healthy men in the prime of life. Their ages varied from 27 to — 





6l venis." It is to be observed that not a single case occurred | ATONE APR. A No. 18. 
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~ the clerks in the office nor among the dranghtsmen. On Pleuro-pnen- 


If Mr. Dixon’s estimate be correct that about twice as many men Monic Fever in 
Middlesbrough 


nt 


were employed outside and in open sheds as were employed in closed and neighbour — 


| ~ workshops, it would not appear that mere exposure to cold and draughts ices 


had much to do with the attacks, since, in proportion to the numbers, 
_ those engaged in close workshops suffered to a greater extent than those 


who worked outside. Probably the dusty atmosphere of the shops in hy 


which some of the former work had something to do with the greater 
extent to which these men suffered,—dustiness due to fine wood dust 
with which the atmosphere is necessarily more or less charged in the 
joiners’ shops for instance, and metallic dust in the smiths’ workshops. 
If this be so, it would appear that exposure to the inhalation‘ of dust had 
more to do with the attacks than severe exposure to cold and draughts. 
As regards the extent to which the workmen at the Cleveland Dock- ; 
_ yard were attacked it would appear to have been very much greater Hen 
than the extent to which the population of the entire infected district at 
- similar ages was attacked. In the former instance the attacks were 
about 35. per 1,000 persons, and in the latter about 20 per 1,000 living. 
It is unfortunate that 1 cannot compare with this the number of attacks 
per 1,000 among the workpeople at the North-eastern Steel works. 
But as regards fatality from the pneumonia at the Cleveland Dock- 
yard, it was obviously inordinately high, being on the whole 35 cases 
74°3 per cent., a fatality greatly exceeding even that of the paupers at 
~ similar ages admitted from outside for ‘treatment in the workhouse 
infirmary, viz., 46°3 per cent. It would appear, then, that altogether the 
conditions under which these employés worked were such as not only 
to render them more liable to attack than the population generally, but 
more liable to die from their attack. Nor indeed was there on the 
whole any yery remarkable difference in the fatality of the pneumonia 
_among those working outside and those working in closed workshops. 
Whatever caused oreater liability to attack, whether it were exposure 
more or less to the weather or exposure to the inhalation of a dusty 
atmosphere, seems to have imparted also a greater liability to die from 
the malady. 
But the Table (p. 240) seems, when studied, still more closely to 
indicate a difference even here. For of the 21 outside workers the 
“drillers,” who work under sheds, suffered a much smaller fatality than 
the rest, most if not all of whom, and certainiy the “ rivetters,” 
“riggers,” and “caulkers,’ are exposed in their work to the rain and 
damp, as well as to cold. 


i Tun Unton WorkHousn. 


This appears the proper place for giving an account of the epidemic 
as it occurred at the Union Workhouse, “which is situated within the 
borough about a mile from the centre of the town of Middlesbrough, 
and in what js practically a rural district. The account cannot “be 
dispensed with, because of its bearing upon the etiology of the disease. 


General Sanitary Condition of the Workhouse Buildings.—The 
Middlesbrough Union Workhouse is a comparatively new building, 
which was first occupied at the end of December 1878. It consists of 
‘three series of separate buildings constructed ex echelon, the southern- 
most blocks containing the master’s residence and offices, kitchens, 
store-rooms, laundries, “with the day rooms and dormitories of the 
‘healthy. although it may be infirm inmates ; the northernmost blocks 
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containing the day rooms and dor mitories of the children, and the. inter- 
mediate blocks the workhouse hospital and infirmary. 
provided with a system of drainage which up to the time of my visit 
was believed to be satisfactory. The water supply for domestic and 
drinking purposes is one laid on, on the constant system, from the mains 
of the same company that furnishes the supply to the town of Middles-. 
brough. 


correspond, , One apparently, judging from the signatures attached to it 


I found in the possession of the guardians two ground-plans, — 
each professing to show the course of the drains, but they did not 





The whole is | : 


the official plan, was obviously and admittedly incorrect as representing — 


what was actually ¢arried into effect; the other plan, subsequently made, 
and believed to be correct, was in various respects inaccurate, although 
more ciosely represeniative of the real drainage arrangements than the 
What is certain. about the matter , however, i is this, that at 


the time of the epidemic there was existent,—passing through the area 


of the workhouse grounds (on the west side from the school buildings at 
the north) to the public sewer in the main road,—a large drain or sewer, 
which in its course received at certain spots subsidiary drains from the 
several blocks of buildings and their appurtenances. 
communication between the public sewer in the roadway and this main 
drain, and between it and all the subsidiary drains. In the course of 
the main drain were three man-holes corresponding to the places at which 


the principal drains from the three blocks entered the main drain, and at : 


these spots there were ventilating openings. But while the bottoms of 


There was free air — 


os. 


the northernmost and middle man-hole were completed with a brick — 


invert, or the segment of a pipe, the bottom of the southernmost man- 
hole, through which the sewage of the whole of the buildings had to pass 


on its way to the road sewer, was apparently not so made impervious, _ 


since here there was existent a pit, beneath the level’of the main drain, 
in which a filthy mud accumulated, which pit may have been occasioned 
by the frequent acts of removal of deposits happening at this spot, or it 


might have been there originally. On the occasion of my first visit to | 


the workhouse I found that some illness in the master’s family had 


been attributed to drainage defects in his lavatory ; and my suspicion that — 


the drainage of the building had been scamped in some way was aroused, 
not only from this fact, but from my discovery that at the first bath-room 
that I entered on the sround floor, the bath water when let off did not 
flow out by a pipe apparently pr ovided to discharge it over a trapped 
gully outside, but into the basement of the building. Other drainage 
defects and faults i in the provision for carrying off slops, &c. from the 


upper stories attracted my notice at the same time, and I consequently 


induced the guardians, through their chairman, to obtain from an expert 


“i 


4 


inspector attached to a sanitary institution at Newcastle a report upon — 


the whole matter. From the report which was made by this expert, 
Mr. McChlery, C.E., it may for my present purpose suffice to make the 
the following extr acts. | A copy of the entire report I forward with this 
report for the fuller information of the Board. ] 

“The courses of the drains are shown on a large plan ” [the non- 
official plan mentioned above which was in Mr. McChlery’s hands 
during his inspection |, “ but it is, however, slightly incorrect and does — 
not “record many watercloset and gully connexions. Remark.—lIt is 
‘‘ very important’ that a clear and true plan of the drainage of such a 
“ Jarge building should be provided, and I would now advise that the 
~ necessary correction should be made to it and kept up to date. 

“Smoke Test. —Applied at a gully connexion with each main branch — 


‘‘ drain and the main drain—From this test it was proved that the 
6 
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EReee from a long and foul drain, and from the n main sewer in the — 
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Cemetery Road, were escaping freely and directly into the inside ef 
buildings at master’s lavatory, womens’ bath-room, infants’ ward, 
ee mens’ day- -room, and tramp ward bath-rooms, and escaping indirectly 
mt From the very defective gully connexions) through the untrapped 
waste pipes to inside of all the bath-rooms which are directly adjacent 
to the dormitory, &c.; while also it was proved that the gases are 
escaping at every gully and soil-pipe connexion around the ‘premises, 
some of the conuexions being close under windows and ventilators 
under the floors, &c. [How much these e¢ cetera mean is left to the 
reader’s imagination. | 


‘Main Draine-The draits .are Gonstinnted of 9” and 12” glazed © 


*‘ pipes, and led as per plan to join the main sewer in the Cemetery 


Road.—The drains throughout are very sluggish, and contain a 
considerable amount of putrefying matter due to insufficiency of fall 
and excessive size of pipes. The main drain has also apparently not 
been laid toa true gradient throughout, as it contains 2 inches of 
still water at the centre man-hole, the drain serving for the north 
section of the hospital being especially sluggish. The direction of 
the drains serving for the scullery, washhouse, &e. is very objection- 
able, as the flow of water in the main drain is impeded, causing 
obstruction, and sewage to collect in the drain. The drains have 
been jointed with clay, which is not a reliable material, as the clay 
is liable to be washed out of the joints and the pipes to get displaced, 
leaving openings at the top side of joints for foul air to escape: the 
subsoil here, however, is of solid clay which will prevent any serious 
percolation taking place.” [1 am not sure that Mr. McChlery is 
altogether correct here, since I was shown in the basement of the main 
. (southernmost) building a well which gathered water from the locality, 
and had from time to time to be pumped out.| ‘I may state, however, 
“ that many of the branch drains from the gully connexions have no 
jointing material, and in many cases the pipes have not been con- 
nected; and, as the subsoil at these points is of loose material, 
percolation may be taking place to a great extent. * * * “Main 
drains untrapped and ventilated by soil pipes.—It is very objection- 
able that the foul gases from the main sewer in the Cemetery Road, 
| and such a long length of foul drains, should be allowed to circu- 
| late through pipes with which internal fittings are connected.” 
[ As a fact, which I saw myself, the arrangements in the dormitories and 
all the upper rooms, including the hospital building, were such that 
any foul air passing up the soil pipes gained the most ready entrance to 
these rooms.] “The outlet man-hole being constructed to retain 
“ putrefying matter for the cultivation of disease germs is also very 
““ objectionable.” “i 

~~ Mr. McChlery’s report goes on to point out very serious faults in 
|: the master’s watercloset, lavatory, and bath-room, and in the drains 
‘into which they discharge, faults by which foul air from the drain 
necessarily escaped directly into the interior of his dwelling. 
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The report, in addition, points out more or less serious faults about 
the baths and lavatories in the buildings. generally, the arrangements 
_ being such as to “simply supply the building with tainted air,” as also 
_ generally about the waterclosets. As to the latter, he says, “ L noticed 
-* also that in many cases the connexions of the service pipes to basins 
_ are leaking, and the connexion ef the lead pipe from the basin to the 
_ © metal junction in soil pipe was very defective, allowing foul gases to 
__. escape inside direct. As these closets are in direct connexion with 
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‘“‘ the dormitories, &c., it is highly important that they should be of the 
‘ most cleanly type.” As respects the soil pipes, Mr. McChlery says, 
‘- the connexions of some of these pipes to the drain have been dis- 
‘“‘ oracefully made. I noticed that the joints of one of the soil pipes 
‘¢ serving for the centre buildings [containing the hospital wards] are 
*‘ all open, no attempt having been made to pack the joints, so that 
“‘ the gases are allowed to escape in close proximity to windows.” 


Other faults, including faults of ventilation of the buildings, are men- | 


tioned, but it is not necessary to carry my extracts from the report 
further. 


The report reveals a condition of affairs and discloses an amount of | 
-“scamping” in the construction of the buildings and their sanitary 


appliances which can only be regarded as disgraceful to all concerned 
in bringing them about when the buildings were erected. 

But the revelations as to the bad drainage of the establishment did 
not end here; for on receipt of the report, which included recommenda- 
tions for amendinents, Mr. Hunter, the surveyor of the guardians, 
received certain instructions which resulted in a report or statement of 
improvements up to its date. [A copy of this report also I enclose for 
the Board’s information. | 


From this report the following extract will suffice for my present 





US ees “The work at the boys’ and girls’ buildings has been only | 


‘ partially executed: some portions of these branches Fdrain- branches | 
“ were found not connected with the main drains at all, but had been 
“* laid in common field pipe drains: some of them were founil in a foul 
‘** condition: some of the branches had been laid with various sized 
“ pipes, both ‘ sanitary ? and common field pipes, and with no regularity 
“* of fall. In some places the sewage had been running into the founda- 
** tions of the buildings and settling into the ground as best it could.” 


Nothing was done at this time in the examination of the water-pipes 


running underground from the main in the public road through the 
workhouse area to the several buildings. If these were laid as carelessly 
as the drains, and ir their junctions were made as badly as the drain 
junctions, a further source of possible injury to the residents in the 
workhouse was provided. 


The Epidemic as it affected the Union Workhouse. 


Two classes of cases must here be distinguished, namely, cases that arose 
among inmates of the workhouse (people who had been residing there 


for a longer or shorter time before their illness) and cases that were y 
sent in ill in order to be treated in the workhouse infirmary. ‘The — 


total number of both classes treated for pneumonia in the infirmary 
between November 1, 1887, and the close of 1888 was 114, of whom 
43 were inmates and 71 non-inmates. 


First, as to the prevalence of the pneumonia among inmates. It is 
difficult to ascertain in an institution such as this the 1 mean number of 


the population. But Mr. W. Bray, the master of the workhouse, tog 


whom | am greatly indebted for much very intelligent assistance in the 
course of my inquiry, and for a large amount of statistical detail which 
he has kindly been at the pains of getiing out for me in aid of in- 
vestigation at the workhouse, has given me the following statement, 
extracted from the workhouse registers. 








i, 


On January 1, 1888, there were in the workhouse— 
Under 2 years of age (in the care of their 
mothers in the main southernmost building) | 33 
Between 2 years of age and 16 years of age 
in the school (7.e., in a separate building 
_ devoted to such children) - -'' Boys 144 
' Girls 142 
Above 16 years of age in the main building 
7 : Males 306 
Females 149 


Total - - WTA 

On April 1, 1888, there were— neon 
Under 2 years of age ~ - seeney0) 
Between 2 and 16 years of age oy Boys 129 

Girls 135 

Above 16 years of age - - Males 275 


Females 148 


Total aM ei 


The average number of inmates during 12 months ending June 380, 
1888, were— | 


697, z.e., under 16 years of age, 395, and 16 years upwards, 302. 


On Saturday, July 7, 1888, there were above 16 years of age— 


i Males - of O14, 
Females _ - - 120. 


It appears to me, therefore, that we may fairly take the census of 
April 1 as approximately giving the mean population of the workhouse, 
as respects the two sexes in the “schools” and in the other buildings 
during the epidemic period. 

The incidence of the disease upon these four classes of inmates may 


therefore be stated approximately as follows (calculating the cases 


under 15 upon the population under 16 years of age). See Table 


3 XIa. (p. 278) :— 


Boys, number 129. Cases 8, or per cent. attacked, 6° 2 i 6-4 
Gite tas. eg « pipe | 
Males (16 S 5 
upwards). \ pee ew ot} if Digdie aie 3+3 
Females (16 . 
sae dS } Bent NG, 5208 go TEE! 4h dO 


The ineidence of the disease, then, upon the children in the “ schools ” 


was about twice that upon the grown-up people, and not very different 


as respects the boys and girls; whereas, among the grown-up part of the 


inmates, the incidence on the males was twice that upon the females; 
but this is a difference which found its parallel outside where grown-up 
_ females generally were less liable to attack than grown-up males. Butas 
respects children it is to be observed that while the attacks on the two 


sexes in the schools was about equal (the excess, such as there was, 


_ being among the females), the attacks of female children outside (see 





Table IX, .p. 273) were less numerous than of males. ‘There was nothing, 
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so far as I can ascertain, in the management, housing, or feeding of the 


boys and girls separately to account for this near equality of incidence 
on the two sexes. It is something which has to be explained. 

But another thing to be observed is that the per-centage of attacks 
upon children was about six times as great as upon children outside the 





workhouse (see Table P., p. 200), who were worse clad and much worse 


cared for; and that upon grown-up people in the workhouse it was 
about half as great again as upon persons of like ages outside, but this 
last fact may partly depend upon the larger proportion of old persons 
resident in the workhouse than among the general population outside. 

Table X. (page 274) contains a list of the cases of aera 
treated at the workhouse, distinguishing inmates and non-inmates, a 
furnished to me by Mr. Longbotham, the medical officer, with the duce 
of commencement of illness in respect of the inmates and of admission to 
the workhouse infirmary in respect of the non-inmates. With regard 
to the iatter I must say that many of them had probably been ill a day 
or two before their admission, but not usually longer. The dates of 
death have been verified by comparing the dates given in Mr. Long- 
botham’s list with the dates given in the death registers of the Middles- 
brough registration district. 

In the statistical tables about now to be used I divide the cases (which 
are too few for dealing with usefully in shorter periods) into those which 
came under observation during the three months prior to January 29, 
1888, those between that date and July 14, and those that came under 
observation between July 15 and the end of the year, distinguishing 
inmates and non-inmates, and the sexes and ages. The admissions 


during three months previous to the epidemic outbreak in each four- 4 : 
weekly period of the epidemic period and in each four-weekly period _ 
during the post-epidemic period are indicated by dividing lines in the ~ 


list of cases in Table X. 

Table XI., page 278, shows the number of cases of pneumonia 
which were treated in the workhouse infirmary, inmates and non-inmates, 
separately and conjointly, with the numbers of those that died, and 
the fatality per cent. of the cases, arranged in the three periods indicated 
by the dividing lines of Table X. an 

And first, as to all the cases, inmates and non-inmates together. The 


cases of pneumonia treated during the three months prior to the 


epidemic outburst which counts EFeoth January 29, 1888, numbered 11, 


t.e., an average of 3°7 per month. Of these 6 were inmates and 5 non- — 


inmates.. During the six epidemic months, 2z.e., from January 29 to 
July 14, 1888, 80 cases were treated, or an average of 13°3 per month ; 
of these 31 were inmates and 49 non-inmates. During the latter half 


of the year (7.e., the post-epidemic period from July 15 to December 31), > 
23 cases were treated, an average of 3°8 cases per month, much the — 
same as during the three months preceding January 29. It is im- — 
portant to note this, inasmuch as we have here some sort of criterion — 
of the prevalence of the disease after it had lost its epidemic feature, — 


a criterion which is wanting in respect of cases in the district generally. 


Of the 23 cases just referred to 6 only were inmates and “i weer 


non-inmates. 
The fatality of the disease calculated on the whole 114 cases during 


the whole period from November 1, 1887, during the three months — 


preceding the epidemic outburst, the epidemic period, and during the 
post-epidemic period, in each sex and in both sexes together, in the 


adopted age-groups, is represented in the following table drawn upon — 
the lines of ‘Table P., p. 199, and, for convenience, reproduced here from " 


Table XI,c, p. 280, 
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again, it may be contended. in explanation that there was a larger pro- — 
portion of old persons treated in the workhouse infirmary than oe 


-with the inmates, Table XI. a. and 6. (pp. 178 and 179). The fatality of 





It will be noticed at once on comparing Table V. with Table P., p. 199, . 
and especially with Table 1X., how extremely fatal the disease was 
when treated in the workhouse infirmary, and how very much more 
fatal was the disease when treated in the workhouse infirmary, than it 
was when treated outside the workhouse ; and that this observation — 
applies both to the three months prior to the outburst and to the epidemic _ 
period itself. In point of fact, the fatality in the workhouse infirmary. 
was twice that of the cases treated outside during the epidemic period, — 
aad three times as fatal in the three months preceding the outbreak. — q 
This may partly be accounted for by the different proportion of children 
counted into the two Tables IX. and XI.c. (from which Table V. is 
an abstract). In Table IX., 207 of the cases, or 30°4 per cent. of all | ; 
me cases during the epidemic period, were ‘under 15 years of age, — 

hich age-group (O—15) furnishes a very low fatality, whereas in — 
Table Xi.c. only 18, or 22°5 per cent., of the cases fell into this age- — 
group: but this alone is not such a difference as to suffice to age “ 
the difference of fatality-rate between 41°2 at the workhouse and 
21-1 outside. Besides, even if the children be put out of account alto-— 
gether, similar difference of fatality is noticeable. During the three 
months preceding the epidemic outburst the cases aged 15 years and 
upwards treated outside the workhouse died at the rate of. 19:6 per 4 
cent. of their number, whereas those treated in the workhouse infirmary 
died at the rate of 66 per cent.; and during the epidemic period the © 
fatality-rate from pneumonia above 15 years ef age in. persons treated 
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outside the workhouse was 26°5 per cent., whereas in those treated 


in the workhouse infirmary it was not less than 53°2 per cent.. But, 


This unquestionably was so. Ontside the workhouse 30, or only 6 
per cent. of the total cases above 15 years of age were above 65 ean 
of age, and in the workhouse infirmary 9, or 14°5 per cent., were above _ 
65 years of age; and, as a matter of fact, the fatality among these 9 was — 
nearly three times that of the fatality among the 30 treated outside the 
infirmary. So it must be admitted that there is something to be said for — 
explanation in this way. Bnt it is not a sufficient explanation ; for the 
high fatality among those over 65 years treated in the workhouse does 
not stand alone, since of those attacked during the epidemic period, — 
between 15 and 45 years and treated outside the workhouse 20:9 per 
cent. died, whereas of those of like ages treated in the workhouse in- 
firmary, 40°6 per cent. died; and of those between 45-65 years treated 
outside, 37°1 per cent. died, while of those treated in the workhouse — 
infirmary, as many as 61°9 per cent. died. “Nor does the different pro- — 
portion of males among cases treated in the workhouse than among ~ 
cases outside, account for the higher fatality 1 in the workhouse, for this 
excess is observable there in both sexes, [It is worth while to say here 
that the plan of treatment adopted in the workhouse infirmary did not 
differ materially trom that adopted by the medical practitioners gene- 
rally outside the workhouse (see p. 196), and indeed the comforts and — 
nursing within the building were voy superior to those attainable tee 
the same class of persons outside. ] 
We may now compare the fatality of the cases occurring among the 
inmates of the workhouse with that obtaining among cases “prought for 4 
treatment there,* and compare also each series ‘with cases treated 
outside the workhouse. And first, as to the non-inmates as compared — 


























the cases at all ages taken together was greater among the non- inmates | . 





* Cases of this class I shall for convenience refer to as “ non-inmates.”’ 


< 
tar 





than among the inmates. It was, Gan the three months preceding Apr. ALN No. 18. 
the epidemic outburst, 60 per ce ent. among the non-inmates and 50 per On Pleuro-pnen- ee 
~eent. among the inmates, but in that ‘period two of the six sick monic Feverin | 
‘inmates were children, and there were no children among the non- ae 
inmates. Limiting observation in this pre-epidemic period to attacks Hoe Lee 
over 15 years of age, the fatality was-a trifle higher among inmates "7" °"" 
than among non-inmates from outside; but this may have been due to 
h the former including a case above 65 years of age. ‘The numbers are, : 
however, too small ‘to base any conclusion upon. But in the epidemic 
period the numbers were larger, and here we find that for all ages the 
fatality was considerably larger among the non-inmates than among the 
inmates, viz..47°1 per cent. in the former and 32°3 per cent. in the 
latter. This again is partly explicable by the ages of thuse treated 
in the two series. ‘The inmate series of 31 cases included 17 children, , 
among whom there was not a single death, while the non-inmate series 
of 49 cases only included one child, who recovered. But looking at 
the two series, as limited to persons over 15 years of age, we find ae 
' fatality among inmates considerably larger than among non-inmates, 
the proportion, indeed, of 71°4 to 47: 9. One reason for this ene 
_be that among the 14 inmates over 15 years of age who were attacked, on. 
_ 6, or 42-9 per cent., were over 65 years of age, and all these six died, oe 
: whereas among the 49 non-inmates admitted for treatment there were 
only 3, or 6°1 per cent., who were over 65 years of age, of whom only 
1 died; and this well illustrates the greater fatality among older inmates 
of the workhouse (whose comforts are habitually well attended to) than 
among similar old people admitted from wretched homes outside. Com- pee 
paring inmates and non-inmates aged between 45 and 65, there is no la 
practical difference in fatality between the two series, but there is a 
difference in favour of the inmates at ages between 15 and 45; this, 
however, gannot be considered as going for much, looking at the fact 
that the cases of inmates in the age-group were only 3, whereas the 
- cases among non-inmates were 29. In the post-epidemic period (during 
- which no ease occurred among inmates over 65 years of age) of two cases 
of inmates between 15 and 65, both died; but among 17 non-inmates 
over 15 years of age only 29°4 per cent. died, and all of these were 
under 65 years. Taking the whole year from January 29 to December 
31, among persons over 15 years of age, 43°1 per cent. of the non- 
“inmates died and 75 per cent. of the inmates attacked died. Very year 
similar per-centages are obtained when the whole period from November 
1, 1887, to December 31, 1888, is considered. There is, then, some- 
Bisic yet to be explained with regard to the higher fatality of the 
‘disease among inmates than among non-inmates above 15 years of age. 





There is also something requiring explanation as regards a higher 
fatality among persons brought into the workhouse infirmary for treat- 
ment than among cases treated elsewhere. ‘The fatality outside the 

_, workhouse during the epidemic period was, for, persons over 15 years 
of age, 26°5 per cent., whereas the fatality of persons over 15 years of 
age brought into the workhouse for treatment during the same period 
was 47° 9 per cent. How was this? It is quite true that some of the ‘ Bi, 
cases included among those treated outside were private or contract | ‘dias 
_ cases, anyhow not paupers; but very many of these even were persons : 
of the same labouring class, living in the same streets and courts, nay 
and treated as club or contract patients. The two series were not ha 
- sufficiently diverse in these respects to account for the difference in Nana 
Aatality. But the suggestion has been made that the act of removal pee 
from their homes was calculated to impart a fatal tendency to cases 4 
thus removed. That this is so with cholera is well known. We may aie 
_ therefore, asa criterion in this matter, compare the fatality of non-inmates i 
at the workhouse with the fatality observed at the North Statfordshire Ue 
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Infirmary, situated in the town of Middlesbrough, and with that at the : 


Cottage Hospital at Ormesby. At these two hospitals together, between 
January 29 and July 14, 46 cases of pneumonia were admitted for treat- 
ment, only one of whom was under 15 years of age, and only four of whom 
(all of them above 15 years of age) were females. Of the 45 attacks 
over 15 years of age, 11 died, or 24°4 per cent., which per-centage re- 
presents a fatality rather lower than that observed generally in the town 


among non-inmates at the workhouse. The act of removal certainly 
did not, in the case of these hospitals, have any effect in raising the 
fatality, nor could the difference of age in this connexion explain it. 


Of those admitted into the two hospitals, 37 were between 15 and 45 — 


years of age, and of these 9, or 24:3 per cent., died, and S$ were aged 
between 45 and 65 years, and of these 2 died, or 25° 0 per cent., whereas 
at the workhouse infirmary during the same period, of those admitted — 
for treatment between 15 and 45 years of age, 41°4 per cent. died, and 


of those between 45 and 65, 62°5 per cent. died. Obviously, therefore, — 


in respect both of inmates attacked with pneumonia in the workhouse 


and of persons admitted from outside for treatment there, the excessive 


fatality has yet to be explained. 


At this point I turn to comparison of the behaviour in the workhouse ~ 


of the pneumonia of 1888 with the behaviour there of pneumonia in 
previous years. ‘This necessarily involves now and again (and especially 
in the matter of fatality) basing of data on small figures, with corre- 
sponding ineertitude of some of the contrasts instituted : nevertheless the 
broader indications of the comparison may, I think, be trusted. Table 
XJI. (pp. 281-288), shows—a, for inmates, and 6, for non-inmates (7.e., 
paupers admitted sick into the workhouse infirmary for treatment), the 


number of cases of each class treated there for “ pneumonia”? during the — 


preceding eight years, the number at the several periods of each of 
those years, at different ages, and as well the number of deaths with the 
the per-centage of deaths to cases in ae instance. 


J. As respects cases of “ pneumonia ” vee 
le, That among znmates in 1888 « « pneumonia” was, at all ages 
together, above four times as prevalent as in the average of the 
preceding cight years, and 25 times as prevalent as in 1886,— 

the year of the eight in which it prevailed most. 


2°, That this greater prevalence among z7nmates was noticeable both 


among the children and among the grown-up people. 

Fay That among the. children inmates the “‘ pneumonia ” in 1888 
was four times as prevalent during the epidemic period as during | 
the post-epidemic period, whereas. in the total of the eight years_ 
preceding the number of cases in these two periods was not far 
from equal. 
well as the grown-up inmates. 

4°, That among inmates in 1888, even for the post-epidemic pena 
the “ pneumonia” was nearly twice as prevalent as for the aver age 
of the same period during the eight preceding years. 
demic influence did not cease to operate among the inmates, both — 
children and grown-up persons, even to the close of the year. 

The admissions of paupers for treatment may be taken as some sort 
of criterion of the prevalence of pneumonia outside the workhouse, in 
the town and neighbourhood generally ; and upon this hypothesis I 
proceed to note— 

5°, ‘That among non-inmates (t.€., persons admitted for treatment) 


in 1888, the number was four and a half times the average — 


of the preceding eight years :—it was about three times that of the 


highest number of admissions in any one of the previous years. 4 


This, then, does not by any means support the 
suggestion that the act of removal might explain the high fatality. 


The epidemic, then, clearly affected the children as 


The epi- 
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So that the prevalence of the epidemic in 1888 among the inmate App. A.No.18 


: paupers was much the same as among the paupers outside the oy pieuro-pneu- 
| workhouse. This comparison, however, only relates to grown- monic Fever mn - 
; > Middlesbrough = 

up persons. and neighbour- 


6°. That the male admissions of 1888 were, however, dispropor- hood; by. 


i 

_ tionately in excess of preceding years; they were five times the Di EE 
average, whereas the female admissions were under four times — aa 
the average. This serves to. indicate once again that the 1888 ul 
epidemic affected the male population more than did the current Peron 


pneumonia of former years. | } 

7°. That even in the post-epidemic period of 1888 the pneumonia 
admissions were three times as great as in the average of the 
same period during the eight preceding years. This again 
indicates that the epidemic influence had not ceased to operate out- 
side the workhouse, even during the last six months of the year. 


II. As respects the fatality of the “ pneumonia ”— 


1°, That. among znmates of the workhouse, the fatality of “ pneu- 
monia” in 1888 (as a whole) was considerably: higher than the 
average fatality of the preceding eight years. But this observa- 
tion only applies to persons over 15 years of age, for the fatality 
among the children (taking the whole year together) was in 
1888 very much below the average. 
2°, But the fatality of the pneumonia among znmates at one and 
another age, in 1888, differed widely also, both in the epidemic 
and post-epidemic periods, from that of previous years: thus,— 
In the epidemic period of 1888, out of 17 children attacked 
not one died, whereas in the corresponding period of preceding 
years 12°5 of those attacked died. On the other hand, in the 
post-epidemic period of 1888 half the cheldren attacked died 
against 15 per cent. in the corresponding period of preceding 
ears. ; 
4 Further, of persons aged 15—1,5, the fatality of “pneumonia” 
in the epidemic period of 1888 was half that of pneumonia in 
the corresponding period of eight preceding years, the excess 
observed at all ages over the previous average being confined to 
attacks over 45 years; indeed, all over 65 years attacked in the 
epidemic period of 1888 died, as against 40 per cent. at such 
» ages in preceding years. On the other hand, in the post-epi- 
demic period of 1888 neither of the two cases in grown-up people 
| recovered (both were, however, under 65 years of age), whereas 
A in previous years all four grown-up people attacked under 65 
years of age recovered. It is obvious, then, that in 1888 the 
pneumonia among inmates, both young and grown-up, continued © 
to be characterised by unusual fatality, even after the epidemic 
prevalence of the disease so greatly subsided as to be little 
perceptible in the general population. 
3°, That among non-inmates (persons admitted from outside for 
treatment) during 1888, all but one of whom (a case that 
é recovered) were over 15 years of age, the fatality was only a 
trifle greater than that of the pneumonia cases at all ages 
admitted in previous years. 
4°, But there is this remarkable difference to be noted between the 
fatality of the disease among inmates and among non-inmates as. 
regards the epidemic and post-epidemic periods separately— 
In the epidemic period of 1888 the fatality among the non- 
inmates was considerably higher than the average fatality in the 
same period of eight previous years, whereas— 















i RN na 
mae Nal ale aii ai eee: 
‘ ‘ i ng NG 
252 
App. A. No. 18. In the post-epidemic per iod it was considerably lower than i in : 
On Plenro-pacu- the corresponding period of the eight previous years. . 
ie Midllcshwh In fact, among these cases admitted from outside for treat-_ 
and anew ment, the fatal lity was in !&88 a remarkably decreasing element = 
iat Dre Bla, as time progressed from November l, 1887, or January 1, 1888; 


whereas in the average of eight former years the fatality was” 
little different as the year progressed, and if anything, Taphen an 
increasing element. 


Le 


Upon the whole the above comparisons would seem to indicate that — 
really the pneumonia of 1888 differed in important respects from disease © 
passing under the name of pneumonia in previous years, 


Causation of the Disease in the Workhouse. E 


ean The first thing to be accounted for is the occurrence of the epidemic . 
in the workhouse at ail, seeing how this is isolated amidst fields a long — 4 
way from the populous part of the union and borough of Middlesbrough, _ 
and in a part of the borough, moreover, which suffered iess from the 
epidemic than other parts, though it did suffer from it to some extent. 
In explanation of this I must refer to the evidence adduced that the 
disease was in one or another way a communicable disease, and to the 
further fact that although the buildings are isolated the inmates are not 
completely isolated. Some of them go out on leave occasionally, but — 
only one of these persons, a man who was sent out into the town with 
wood, was attacked. Then, again, the children go out to school at the — { 
Board School in the village of Linthorpe, and (most important of all) — 
cases of pneumonia from all parts of the union were admitted for treat- 
ment in the workhouse infirmary. Opportunities, then, for the intro-— 
duction of the disease into the buildings were abundant. That it prea 
as it did through the buildings may again be accounted for by the Be 
of its communicability i in one and another way. The question is, What: 
was the way ? 4 
First —As respects the child inmates (all under 16 years of age) who © . 
occupy the “school” buildings, which are separate altogether from the 4 
buildings occupied by the adults, the following was the sequence of — 
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cases :— = a 
“f 
Date of Attack. Sex. | Age, | — { 
1887. Years. 
December 8 A hyeneeyg 9 (During the whole of 1887 there hag 
iw 22 - ¥, 4 been but 2 cases of pneumonia inthe — 
school before this, viz., t boy aged 10 
1888. on September 8, and 1 girl me 3 on- 
February PWHIOS & F, 6. October 21.) 
5 21 - F. 4 
Bs a M. 8 
Pola es wg FY 3 aon: 
All within eight days. Table XIII. . 
shows that a similar burst of pheu- 3 
monia occurred in June 1883 also in’) 
the course of eight days, and when { 
March 2 - M. 4 °} there were no other cases among the 
. Are. is M. 6 | inmates of the workhouse, al hong 
PN 2 M. : 5 two cases had recently been admitted — 
d ii = M. 7 into the male infirmary from the | 
Ls vi M. 11 outside. A like burst among the a 





a8 oe children, but affecting both sexes — 
Ce RNa aN (most the girls), occurred in July 4q 
Ree: 1885 when there were no other cases 

atasin elsewhere among the inmates. 
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[March 14 - M. 15 Case admitted from outside. } 
April 5-) =. Fs 13 

Mea 319\- - F. 4 Case admitted from outside. | 
pe 5,20 - - F. 14 
May 17 - - E. 9 
June 1 - - M. 11 
es “ EF. 9 
te f F. 6 
ei AO8) « k EF. 7 
ON : M. 5 
July 22 - - F. 7 
ee oo. oe - F. 6 
November 2 - M. 2 
a une M. 8 





This grouping of the sexes is remarkable and suggestive. ‘The 


Bale and the female sides of the school did not suffer from the epidemic 


synchronously. First, the girls were attacked, then for more than a 
month they were free, during which month there occurred a batch of 
eases among the boys; then there was a month’s lull, after which the 
girls were attacked again, 8 cases occurring among them between 
April 5 and July 23, during which time only 2 cases occurred among 
the boys. This curious grouping of cases and the fact of something of 
the sort having occurred before seems to show that there were some cause 
operating in the children’s quarters in 1888 which had operated before 
at a time when the disease was not generally epidemic; probably, 
therefore, something strictly local, something such as the state of the 
drainage (p. 244) which had existed from the time that the buildings were 
erected. No more was seen of pneumonia until November. when 
2 boys, but no girls, were attacked. 

It was suggested to me that the greater incidence of the epidemic 
upon the children than upon the adults (p. 245) might have been due to 
their taking cold after their weekly bathing, the season being colder 
than usual, and children being habitually careless in this respect. Even 
if this were so, it would not ‘account for all the facts above mentioned ; 
but nevertheless I thought it well to ascertain whether such carelessness 
and cold-taking at bath-time had any causative relation to the attacks. 
‘I found on inquiry that Friday was the bath-day both for boys and 
' girls, and hence if this relation existed, it might have been expected 
that the cases would in most instances have commenced near about the 
same duy of the week, both with the boys and the girls. But it was 
not so, as is shown by the following figures :— 

Of the 23 cases of inmates mentioned above, the illness commenced— 








Cases. 
| 
a | Boys. Girls. | Both Sexes. 

Ona Sunday - - - - 1 3 4 
5, Monday - - - - a 2 2 

» Tuesday - = ‘s pasts l 1 

5 Wednesday - = : 1 1 9 

» Thursday - ~ - 1 5 6 

».. Friday - - - - 5 — 5 

» saturday ~ - 2 1 3 


i 


ans Looking now at the ordinary modes of spread of communicable dis- 
eases with reference to their ability to account for the facts and figures in 
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and children alike is the system of sewers. 
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a onea it may be baer (a.) As respon: food, that for the efile | 
food was prepared in the same kitchen as that of the adults and oe 
stored, and that it was. similar to that of the adults, .except that 
children under 9 years of age gota half pint of milk daily, which was 4 
not supplied to older children and adults. If the food were concerned, — 
the boys and girls attacks would have been expected to have beer! : 
synchronous, and we should not have expected a larger per-centage of — 
attacks among the children than among the adults, unless indeed infected — 
milk. had been a means of spreading the disease. ‘The use of pork or 
bacon is quite out of the question, since, as a rule, they never had any. 
(6.) The water used for drinking was the same throughout the establish- — 
ment, and the same as in the towns and in infected and uninfected 
districts alike. And I have shown before, p- 236, that it was not outside p 
the workhouse an agent for conveying the disease. (c.) The grouping ~ 
of the cases in the two sides of the\ school might suggest spread by 
direct personal infection from the sick to the healthy, were it not that — 
as soon as a child was taken ill he was removed to the infirmary ward, ‘ 
and personal infection from child to child could only be believed in on — 
the assumption that the disease is thus communicable at its very earliest 
stage, the stage of rigors and commencing fever. I cannot say that 
this is not so, ‘but the table on p. 252 furnishes no evidence of it. (d.) 
The spread by attachment of infective material, issuing from the sick, 

to the walls, &c. of the building is exciuded from acceptance on the | . 
sanie ground, and also because “it would not account for the curious — 
gaps in the sequence of cases on the male and female sides respectively. — 
(e.) The influence of a contagium carried through the air from a 
distance, ¢.g., from cases in io adult wards across a considerable open — 
space to the schools, is also negatived by the attacks on the two sides of 


the schools not being synchronous, as in that case they might have been 


expected to be. (f.) and (g.) The only other thing common to adults 4 
Defects in these would 
appear to be capable of explaining the spread, when once introduced, of _ 
the disease among the inmates in the workhouse, its extension to the “4 
schools, and the peculiarities of its spread in them. It will suffice here : 
to say that as respects the sewerage and drainage arrangements, 4 
nothing could well have been more discreditable to those concerned in | 
laying « out and making them, and that, of all parts of the establishment, — 
the most flagrant faults were discovered at the schools (see p. 244). 
The alternation in 1888 of incidence on the boys and girls was — 
nothing new in the medical history of the schools. It was a repetition 3 
on a larger scale of what might have been observed in former years, as 
is shown by the following figures, which exhibit the number of cases of 
pneumonia which occurred in the schools and among adults each year 
from 1880 onwards :— | 




















Cases. 
SaSeeSs | | Boys. | Girls. | Adults. ; 4 
| M. 
1880 - : . 3 a ee 
1881 = - = 1 1 1 
1882. - slice g fis ir? : 
1883 a = = Of ] 2 
1884 = = i Abele 2). 1 
(885 = : : 5 sD oe 1 
1886 - : 2 ee 9 718 5 
1887 ~ =) = ePesut 3 6 
| 12 ; 


1888 « = ¢ 9 
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Up to 1883 (the workhouse was opened for occupition in December 
AST 8) the boys suffered very diaptoportiotiataly to the girls, but from 
1884 the incidence on the two sexes was reversed, and the epidemic 


Anas 


of 1888 commenced with the girls. During ‘the whole eight years 
together, too, the children had “suffered much more than adults (as- 
suming, as was probably the case, that the proportion of children to 
adults in the workhouse population was similar to what it was in 1888). 

The disproportion was greatest during the four earlier of the eight 
years, lessened during the later four years, and was less still during the 
Ee comic year 1888. 


Thus the pneumonia attacks were :— 





ms ‘ —- Children. 





Adults. 
1880-3 - - 19 8 | 
. 41 ‘ 23 
1884-7 - - Daa I LS | 
1888 - - - 21 18 





Secondly; —As tothe adult inmates. The sequence of adult cases 
“during the last months of 1887 and during 1888 was as follows :— 


'. Date of Attack. | Sex. | Age. : ’ oe 
1887, | 
November 22 - «M. 39 (The only cases among the adult 
, December 31 - M. 71 inmates. during 1887 prior to. this 
case were — 
1888. A man aged 74 on April 28 
is January 27 - M. 16 pp Steganabey! i 30 
Batre tS - F.. 35 Rp: » 640n May 20 
- February 8 - M. 35 » .29°on Fuly ' 27 
sep fig 22 - mikes 44 The. last female inmate attacked 
“5 23 = M. 60 prior to the epidemic was on 
ee age Te ae M. 65 April 22, 1886.) | 
are ELSE A M. 66 | 
March 29 - -} F. 40 to 50 
May 17>- - Ni 66 
Mtg, 28. = ~ M. 5¢ 
June 2 - - Mist gy 56 
ee ti = M. on ‘ 
18 # M. 72 
14 - - M. 65 
July 1 - - M. 71 
55 - - FE. 29 
Peel We - iv4 36 - 
December 10° - M. om This man was a pauper assistant to the 


female nurse in the pneumonia ward. 





_ Comparing this sequence with that of the children’s cases (p. 252) it 
_ becomes clear-— 


_ (1.) That the 1888 epidemic outburst among the inmates began 
among the adult inmates. 
' (2.) That the epidemic ended about the same time (the end of July) 
paar both among the adults and among the children. 


App. A. No. 18. 


On Pleuro-pnen- neg 


monic Fever in — 


Middlesbrough ee: i 


and neighbour- 
hood; by 
Dr. Ballard. 








if Avr. A.No. 1s  (3.) That the largest number of cases was observed to be synchronous’ 
2 On Pleuro-pneu- among the adults and the children in the month of February — 
fe i Midiestrcush and duri ing June and July, but that the remark does not ‘appiyyg ) 
Dike eae to the male children, for that— if 
Dr ee Ballerd. (4.) The eight days’ outbreak among the boys occurred at a time in : y 
ea the beginning of March when the disease was practically in 
Pee hs abeyance through all the other parts of the workhouse. It was a 


an interpolation, so to speak. ae 


Proportionally to their number, the attacks in 1888 upon the woinen _ 

were half as numerous as among the men ; whereas outside the work- 

house (Table IX., p. 273) the attacks were on only 106 women to 369 

-‘men,—-that is to say, if the proportion of women to menin the population 

remained the same as at the census of 1881 (see p. 189), the attacks — 
elsewhere upon the females were only about one-third: as numerous as 

upon the men. It is to be observed, moreover, as respects the women, 

that up to this epidemic they had been remarkably exempt, and that 

only two cases had occurred among them in the eight years 1880 to 

1887, as seen by the tables just given and Table XIII, p. 289. ‘a 


These facts indicate: (1) that there was in 1888 some common cause 
operating throughout the workhouse during what I have termed the 
“epidemic period” ; (2) that this cause was effective first among the © 
adults and later among the children who reside in the schools quite 
apart from the adults ; “and (3) that there must have been some tempor- 

e ary cause for the special outbreak umong the boys in the month of _ 
March. Sa 
The question is, what was this common cause at the workhouse 
which could cperate in this way, and which could extend its operation — 
to the women and children as well as the men? What had they allin  — 
common? What that was likely to be tainted with the specific con- 
tagium of the malady ? o 
_ It could. not have been direct indiscriminate personal communication . _ 
between the sick persons admitted from outside for treatment, for these | 
sick persons were at once taken into the infirmary, and did not mingle — 
with the healthy persons in the main buildings, but only with those sick - 4 
from other causes in the infirmary wards. And after the month of 
July the aduJt inmates, as well as the new admissions suffering from 
pneumonia, were placed in a special ward devoted to their reception. * 
The only circumstances they had allin common likely to be tainted _ 
with the materieé contagu were the common atmosphere, the food which ~ 
was stored, prepared, and distributed from the same part of the main — 
building; the water supply conducted from the main water pipe,— 4 
entering the premises from the company’s main and distributed yeh | 
branch ] pipes to, the several buildings; and lastly, the sewers from which — 
drain branches are laid to the several buildings,—with which branches — 
; the down-cast rain pipes, the soil pipes of waterclosets, and the sink | 
aoe pipes at the several floors of the buildings, and the drains from the airing 
Le ee grounds, urinals, and washhouses are connected or supposed to be con- _ a 
a ah a necked: Given the condition of the drainage arrangements and their 7% 
arcs defects described at p. , the contagium may have spread through the ] 
ee tae oak buildings in one or another way as follows :—By means of an atmosphere . 
None tainted, previously to its admission to the buildings, by emanations : 
. from sewers and drains; or by means of the atmosphere within the 
an ie buildings having been directly tainted owing to faulty connexion with — 
(aes them of domestic drains. Again, the contagium may have been spread by _ 
eta food similarly tainted by drain or sewer air; or by water, if there were 
defects in the mains permitting the taking up by them of fluid or air 










= 









in soil that had been fouled by leakage from ill-constructed sewers and Arp. A. No. 18. a 
lifins, It is unnecessary to be very precise in apportioning mischief On Pjeuro-pnen- ; 


mong these subsidiary agencies,—general atmosphere, food, or wa ter, See amoebae 
ince, at the bottom of any specific taint that these might have been the and neighbour- 
oo? of conveying, lie the defects of drainage that would aione have hoods by oe ee 
een sufficient to account for taint of one and another of them. As to Meenas 
pny pollution of the drinking water nothing definite can be said, since pa 
ino investigation of the condition of the pipes conveying it was made ; Aa 
‘but it may be fairly presumed that as much or as little pains were Bas 
taken to make their joints perfect so as to prevent leakage as was hy 
taken with the other conduits for fluids (p. 243), As respects the food - 
the opportunities for its specific pollution were abundant. But I can | | Cit hae 
see no distinct evidence of pork or bacon having been a special agent in Mes 
the spread of the disease through the house. The children never rs 
wot any; but it was on two days a week distributed at dinner (pickled 
pork more than bacon) to such of the adults who liked to have rod ee 
‘it, except to those in the infirmary wards. And indeed a good deal See 
“nore was consumed (especially of pickled pork) during the first half eet. 
of 1888 than duri ing the latter half of 1887. ‘The last day pork was oe 
distributed i in this half of the year was May 26 and the last bacon day tal 
twas June 9, but cases occurred among the adult inmates after this date Pe: 
jand up to July i7, while only three cases occurred during the three ot 
months following February 27, although pork or bacon was distributed | | 
\from. time to time. 


The quantities of pork and bacon used each quarter from Midsummer ome 
(1887 to Midsummer 1888 weré as follow: ts 








No. of Weeks} Quantities consumed. 








ou which No. of Adult - 
oa —_—— Pork or Cases of Pneumonia. bi oy ee 
| ‘ Bacon was : (Inmates.) < 
I! distributed. Pork. Bacon. { yeaate 
| ; : Vy eae 
/1887 Michaelmas quarter - 4 307 lbs. 102 5 
| ',, Christmas - - 8 639 »,, V7 : ‘i ie 

“1888 Lady-day - : 12 1,014 \g goo Bi | ed 
| aah 
» Midsummer - = 8 1,108 ,, 19] 5 up to June 9. he 








Neither does the day of the week when the cases commenced furnish ae 
any indication that pork or bacon eating was specially concerned in the 
pneumonia. Mondays and Fridays are the only days on which these 

‘articles of food are distributed, and the days of commencing sickness of or 
the 14 cases on the list p. 274 up to June 9 were :— ae 





e Cases. 

| On Sunday 2 s ; | 
| »» Monday ; : io 

| » Luesday . an) 

| 99 Wednesday = a AED 
| » Thursday a A pear a 
| 5° Eriday 2 4 ares i : 
Be » Saturday 3 Hens 

| 


: \ 
| drawn, that this pork and bacon was fed, salted. and dried on the is 
| premises. None of either is purchased from outside sources at any 
| time. . 

ban>H.. 57696. R 


It must be. stated here, lest there should be any improper inference 


ty 
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_ | App, A. No, is. These considerations, however, bring us to the conditions 


—e 


ee ae Pleuro-pneu- Sewers and drainage arrangements as mele agency, and probably. i 
Ma ead im  derect agency, through which the disease was spread through the variou 
g 
se and neighbour- parts of the establishment. Assuming that all that was requisite to. 
| De Batnea, cause a spreading outbreak among the inmates was a specific pollution 
of the contents of these conduits, this pollution the conduits could not — 
have failed to have received from the sputa (and perhaps other excreta) 
of the pneumonia cases introduced into the infirmary from outside, 
and subsequently of the cases of inmates treated in the same building. 3 
That the earliest cases should have been adults, and that the extension 
of the disease to the children should have occurred later is no more 
than might have been looked for, considering the closer relation of the © 
infirmary drainage with that of the buildings occupied by adults than 


with those occupied by the children. 


The admission of cases of pneumonia from outside during the las 
¥ ts of 1887 were as follows :— | | ee 





ee ae Sex. Age. 
: October 4 ' i; 28 | 
November 9 - M. 39 
Py tia pans M. 31 
December 22 [ F, 19 
', 24 - M. ase OG 
A 28 . M. a7 ea 





The dates of subsequent. admissions, namely, those during 1888, may. 
be seen by consulting Table X., p. 274. a 

If it be that the main agency in the spread of the disease in ties | 
workhouse was the sewers and drains, an explanation may probably be — 
found for the remarkable lessening of "the epidemic among the inmates 
during the montlis of April and May (at a time when no such remark- 
able lessening was indicated by the mortality outside the workhouse) — 
after the rain flushing that the drains and sewers must have had in — 
March and April. The lessening of the rainfall subsequently was 
followed by the increase of the cases. The following ‘table shows 


























this :— 
Cases among W orkhouse 
Se bP . evans in Inmates. Balan 
our-weekly Perioc nfected 
ending Districts. at ~} inches. 
| Adults... | Children.| Total. 
Pebraary 25 - 35 3 3 6 ibe 
Mareh 24 - i 57 2 6 8 1°28 
pri ana : 51 1 “2 3 2°25 
. May 19 - 65 1 1 2 1°66 
s June 16. a tagcat TY Sil AASE Aloha Si | eds 


‘ ne ie : July 14 - Ee at 55 9, D) 4 ‘ 1 wi : 
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not operative at the workhouse. hood; by 


: Some observations made for me at about the same time indicate that Pt Ballard. 


there was a distinct and remarkable difference in temperature between 
the contents of the sewers in the town of Middlesbrough and the 
contents of the main drain of the workhouse buildings, which may 
possibly be significant. The difference is such as may permit the velief i 
that a specific micro-organism which was the vera causa of the disease 
had a greater chance of ready propagation in and of diffusion from the 


latter than in and from the former. The following is the record of 





















Mr, E. D. Latham, the borough engineer, as respects the town 
sewers -— 
a 
Ras , Air. Sewage. Sediment. Water. 
Date. (Fahr.) (Fahr.) (Fahr.) (Fahr.) | 
B | | 
_§ ; ° ° | ° ° 
Thursday, July 19 - - 56 «+54 56 56 
Friday —,,_-20 4 : 55 54 55 56 
Saturday bye - - 62 56 58 58 
Sunday ,, 22 : Z 62 56 58 58 
Monday... ,, 23 i ; 58 56 56 55 
e 
Tuesday —,,, 24 - : 59 56 59 58 
‘Wednesday A a5) ‘- - a7 56 | 58 58 
Thursday ,, 26 - - 58 56 | 57 58 
Friday, 27 ; SO ae? 0 wa 58 38 
Bermeday 088) Gail 2 ¢s8B 58 56 56 br 5B 
- The following observations at the workhouse were taken on July 20th, | 
by Dr. Malcomson :— | ; 
\ Air of Liquid oy, 
(i aay Drain. Senge. Deposit. 
(Pann) (Fahr.) (Fahr.) 
At the northernmost man-hole of the rn, 4 : yy 
main drain - BF path - “Ei ple) 64 No deposit. 
Middle ? 4 ‘ i 70 70 No deposit. 
{Southernmost (that which finally | ; 
receives all the sewage of the 
_ buildings) - - - - 72 a) 72 





July 20th was a day on which no washing was proceeding at the 
\workhouse laundry. On days when washing is going on hot water would 


Rp 2 


al 





¥ ; a 
) ci ; : ° ‘Middlesbrough 
causes which rainfall does not affect were operative outside, but were and neighbour- 


259 a 

De Gite ers BR 3 | | Dos 

Dorgid 2s | bee sce "1 Mee at eee ‘ at fae 
All that the rain appears to hay e effected in respect of the pneumonia App, A, No.18 oe 
outside was to hinder and retard its extension; it did not manifestly Onn Plounaedheus ee 
lessen the cases. ‘This seems to indicate further that other additional monic Feverin’ 





iy mee. A. No; 18. 
_ On Pleuro-pneu- 
~~ monic Fever in 
Middlesbrough 
_ and neighbour- 
hood; by 
y Dr. Ballard, 





be flowing from the laundry into the drains, and the temperature would — 


necessarily be much higher. As it was 


, the heated air from the middle 


man-hole and drain below it (which receives the laundry and infirmary — 


sewage) was diffused certainly as far up the drain as that part which 
receives the drainage frem the northernmost (children’s) blocks. 

Taking all the facts above stated together, jt is difficult to resist the 
inference that, not only were the scandalous faults and condition of the 
drainage of the workhouse a cause of the spread of the malady through 
the buildings, and of the very high fatality of the cases treated there, 


4 


but were the main cause of it ; and that probably while similar conditions 


operated to some extent in the town and other parts of the infected — 


district, their agency in spreading the disease was less direct than it was 


in the trericle use! 


I cannot conclude the report without expressing the obligation of the 


Department for the facilities and lavish assistance afforded me in the | 
The Town Council of Middlesbrough, as well — 


present investigation. 
as the Local Boards of Ormesby, Normanby, and Eston ; the Medical © 
Officers of Health and Surveyors of these bodies, and the Board of 
Guardians of the Middlesbrough Union, and their several officers :—all 


4 


have seemed to vie, each with ‘the other, in their endeavours to promote — 


to the utmost the investigation entrusted to me. ‘To the members of 
my own profession practising in these districts my thanks are peculiarly 
due for cordial co-operation in every direction. At the risk of seeming 
invidious :to others, I feel bound to make particular mention of — 
Dr. Hinshelwood, the resident medical officer of the North Riding 
Infirmary, with oratitude for the opportunities of pathological examina- 
tions which he obtained: for me; and Dr. Maicomson,: the “Medical — 
Officer of Health of Middlesbrough, for his day-by-day labours in aid of 
my search after local etiological conditious. 
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TaBLe Ib. 
FEKLY Dratas from Pxrumonta from 15 Yrars oF AGE AND UPWARDS in MippLesprovuGH, and in the Taree Locat Boarp Districts of Ormessy, Normaney, and Eston, separately and conjointly, each Year from 1880 to 1888. 


the W 


SHOWING 





WHOLE INFECTED AREA, 


| 


ToTaL OF THE THREE LocaL BoaRp DisTRIcTs. 





Eston. 


as Pais re fee rabrer it resets ares (a 





1888. 
N. 


sel SN aad ad Wc Wad EN od OC GO 
neh bites] Rd Coe Weed eeieen ene ha Erne Eren Et: eae les 
SO Sie fate fa tf ey epenetars el Vit [Lap eh Aas) ete ee ed 
z [coi fuels Go ea nm Ge eR Pl Ras enh re Se 
z esate fern) Ts ee Det eC eS e eap leesh a ieee 


| 


1880.| 1881.| 1882.] 1883.} 1884.} 1885.} 1886,| 1887.) Total. 

















'— 
on 41> ie) | | 
e Le) aad ad Ag Ye) Le) ie] 60 Ne} wn 
gs SR EEL AIUD rt vet rm Ott | ONOA LOMMO fe RYA |e mor | ONMA PT RAH H | HMRI | ARO | COWS | + 
a AAAIA | MAM I AMMM I MNNANI ANMmMal_ aNam | ANH | HOHO |]HAHO. | OHO | anna [anna | AAA x 
ioe) 
Cool 





ed | peas iscece | esas) | Ro joa | poor | pay | elaston gelatin | [nei [eras facet | 
ae = O88 Ares es 


Jielsiads Mlaaked eee EM Re Se Eee Pls sa | hoes | aa ae ee fediber: 


She pehe (eres je ae | PRED ING RLSM an | | lel ¢ Wace Mere ass GN 
vate eae Pate Een eelbaie led 


1880.| 1881.| 1882.) 1883.| 1884.| 1835.| 1886. 1887.) Total. 


a ee eee ee 






se oD oD MOO nme | ke Wt moO Ww ‘nl onl hed 


Total. 
































ot ioe 
hd 


ee Gee ee ee 





Ud a SWI CERE Gc) 


ag tS OS SE ee ae ee 

















ia ee e  e 


a Seee 


a a a ee eS Se ten ne Se a! 






































oe 
og 1210 1g 19 12 2 | | oan 19 
a3 BePOlesse|ockolaces OO own 2oat a =~ a) Sie et Hwa | 19 OA Salers = 
“ial =A ate Snonloosol]ouos olol coco l]oeos5 ee rN eee coon 3S 
: | 
WO CF | une GND ae ae sore loanee lrmana An eer aoe | oman | oc te agian oors is 
a ee a5 : » 
a 
; 7 > 



































2. Pag ie dea Pas A 

















2.] 1883.| 1884.| 1885.| 1886.) 1887.| Total. 




































































eT tar = EEE ae One heey WE CC be ee 
Eee ee ere Ermey wegen oeeraned Eeieaie Bisa sania 
eV eP EE Bia pis ie Peres gy apo Pret 1 eT] ene Dee ee ee 








| 
ASD omer me ti rT Pael Sr ete ral deal. | totals regal Prater 
eraser Pree ene (i [a7 i AA a) ee 
er ar [ere Patter eta ter 1a CPT peta ee See en as 





NoRMANBY. 








tea wu oD ato oO Cn on on Monel a lon 


| | 


~ 




















On are | = Lol 
Aa 














as 
i 


It] 
| | 








1885.) 1886.| 1887.} Total. 


pita ast ee or aae Tees Sei) i a a ee 
| 


| 
4 oo Me ie bile eens a 2 





| 
| eal 





| 

| 
| 
Loe 
gee, 


ela settee a EER bfriu : he Brite 








| |i 
sia fmt 44 Bae a Be Sa an iA rier Wifey Wien tae 

| | 

[| 


ecaieeRaR Hapa opt Bude | | 
(GAS ay ahaa dada TERE Eighty Tana bay) diag Cid bee 
a. 





1880.} 1881.) 1882.} 1883.| 1884. 


OS aime oe ips et iets Pb eae 6 oN Moats ee 





ORMESBY. 





[ol [il el 


= oN 


~~ Oa 
eo 


Page 


Na 


2 


aN eS 


| 
Set kas Puede att dedd ea telak cote le 


“Seta tbriel phi bite be thet ee ete Eee bia esa 


| 
Chee Ee le CeCe LORME Mee RUBE ME Mano Re miapn ric dh. 
| 
| 
itt 


Lond 


ie 
eon a 


of “ae 6} 
id] | 





























9 





Pea dea lated Pe Ps oO ae Been So by Rug hw fe Py Be OPC 
bbchlabceda bebe aba Sel pe debbie 


a 


on 
TLE ui ry hl Na 
aE 
it 














Slee e oh a PRB AAG ROP SON ie pet kel Mane eae nt 


is yo baa be res to pv a lg 

acca GRETA RAHI MRAM GA 

reer prri pr rere etree eee ye ee ea ea 
| 











18S0.| 1881.} 1882,| 1883./ 1884.| 1885.) 1886.) 1887.) Total. 


| 
Bike 
bit fitar[ie er 














MIDDLESBROUGH. 


ee ee ee eee, | ee ee eee ra a a 


ADA ato | TAA 


| 
Faas Ma res Mia klt Mi SRa te Pt ING Li mslelis IP Se bipyy 



























i a ie aE 
| 


SP aeageSE | EMO LST | Ee ee eo EO ee |) Rete ee | oe eee ee ee 


sapeulpperlpypehpesd tapes | pees | pepet pied [etpslearrelard hii pled pen eat 


coer Ghd Med Ao Rented cteeeal Blok Ge ie Ge Gunn Gna Molec ah. 


ear kipliicmten1 [pene tela] "|i 1) pet ele pqehan peat pa nt keene 








r-PNF:-= Sel _THEHEHTEHTHTOCNPmTHCHCeOCereeClClOOoOwWOeoNj“#j{j{rwwo#?w$WTw090089M$S0M$@0M000NN ew 





Agta ty ones i] moo oD Aras oO tH 6D oD Aadtn oD oD ae l yeaa Gale | ae ae (a DANS s 
Wika OS WE Men ee DE Ec le ceed har rey 
aii Ay ue £4 SRSA LEU EL UD 











Aart areca CEPT TOT TiAl T FRC Dine 











4 


ee ee) 


TT 


| 
VED be Coated cay Ret Bs bata Rn Pol Gat es VY EW gO SEUEaO at Dee eee p= 
| 


“Tiet fier tfitetfetii | titi { tiie latet leet ited tie | beens 


AUPE pod pa eg Pe ed ee ep ae ae 


i 
[2 
Fata arenas Ti Nici? 
rite 
ee 
































































































ae HTHrrm | OMB DLOMrODSD 1 ONDA LONTAD ll HOHwD |] w4%H TRMHAN IL AN A ot Bo vA eR FH 
% Ce on on = = —~ cal ANN et | | |! | BY 
ri 
| 
Sa ts ves) Ye} 19 19 19 a 1° 
aig AAOD LT MANS | HINA Atm OD tA S mF BES 2 SrA anor PHOW] tt a] one QU Bt ea es Shen nas Be ue 
ai BAHON | Aen | aaa pana [loa AN LANA faa 1OOOCO ]OOmMS eS TE a © Ea uel ml ea es ey By otter eet Fal 
Re | | | | | 
Dee eee ee ee ee ee ee ee eS ee 
a aan. |ooan aons OAtiDl_HOoOnw |jorwto OF nrm | ~tine m~ tO AH Aluann!l Onan | RnuaAwt | OO 
P= ea iNet ANA = = Se ae es aed ae | set = Te onan! 2S 
= { 
= i ‘ 
a fesAd pad Adwa jose lant | ate elas sole Paee te eae: aye ~ = 0 | ee eee 
a i @ 
frei ter [ress [ered ates [een ete resi letsfeerele ieee 
. $$ $$—— LLL LLL LLL 
g de NEA Mi ft sales cbol ow) aera eater tees | ete Free a eee ) becoke hee Rocks 
———_. RY | SPS ESS ee ee ee Eee es 2 ae I ee SE ee Eel 
; Fo amen Btu ete dread Mideast SPICENCIEMAML EERSTE Te li 
- LLL LLL LLL LLL LL 
% ays toa lens edhe mpi rma Mae pee | me | 11 1a pedo) |e nen ae 
: My 2 
8 SEH Feeney ae Eh Ge AO CR Dohme Cote oo 
BONS es ee ee ee Ss Je SR LU ee ee ee ee es ee ee er oh el Se 
% rel reared traeen oy eects Sica torre R GON ER eee eeiea: nities u rn: 




















Fr 


mal | 2 pl tects ern Webs eRe TORO M ARE tS ee a en | 2 60 20 bet tt 





| 1880. 


* he ; - ‘ or Ae ee = Am COR, i ; 7 _3 








E 57696. 





os 


Pee 
h 


Taste I, 
Suowine the DEatHs registered as from “ PNevMonta ” during 9 years, 1880-88, in Four- WEEKLY PERIODS. 


Under 15 years of Age. 




























































































































































































































Borough of Middlesbrough. The Three Local Board Distriste: Entire District, 
1881, 1882. 1883. 1884, 1885. 1886. | 1887. Total. aca of | 1698, 1881, | 1882, 1883. 1884, | ©1885. 1836. 1887. Total. heuee: 1888, 1880, 1881, 1832, 1883, 1884, | 1885, | 1986. | 1887, Total. bg pat 1883, 
| 
mcit, 2 Beat 4s 5 6 | tee 21 2°6 3 2 3 3 1 3 4 4 6 eae). koe eee Oo 6°7 13 
ees «| cg |) ls |. — | 8 Lo weer ee Es ee a es. Te hare ore Weis | 1 ch: ee ee Bares eres ee 
3 2 | eS acta se 4 5-. |25Rs 27 3°4 4 1 3 1 ae 1 Fig 5-6 5 Weal pe: 7h 9 | 9 4] 5-1 7 
4 Meiers 1y -| <8 | = 1 4 | g8 5a 20 2°5 2 f 3 = = = 2 4 3 — 1 10 a ee | 86 45° || 8 
5 Bel: 4 i ee 1 g1 15 42 4 16 2°0 3 a = 2 1 1 3 1 5 1 2 6 3 5 26 3°2 5 
6 2 | 1 7 1 - 4 a° ag 27 3-4 7 3 1 2 as 1 5 3 9 1 1 PEELS 13 48 54 || 9 
7 Sy ee 7 Ceepre Beef ae Be 2 23 29 2 — 3 = 2 1 a 4 Teg | 8 eens 2 10 6 38 ayn ig 
. [gar es eens ost A) cn ad |g 28 | fi Je el ed aaliggees 4. \-- Bal) b ol. 55s) ee rn Bere | 6. 3a| 4-0 4 
9 ae i; — 3 ee oe — 2 18 2°9 4 ae = 6 1 2 = 2 5 16 2°0 1 5 _ 9 . 3 = 452} +5 34 aol os 
Per: £ a) a a Li Hates 1 12 1:5 2 10 = 2 4 = 4 2 5 | 97 3°4 1 14 = 2 6 1 43 6 | 6 39 4°9 | 3 
3 1 3 4 5 a 2 3 21 2°6 6 13 1 6 8 a bas 1 4 28 3°6 1 16 2 9 7 5 3 3 7 49 6-3 | 7 
5 1 Bij; 2 4 6 2 4 29 3°6 6 5 1 4 3 3 1 3 3 23 2-9 2 10 2 9 5 3 7 5 7 52 6°5 8 
3 1 8 | 4 11 1 6 1 35 4-4 5 2 Ze 2 4 15 4 2 6 35 4:4 2 5 1 lo 8 26 5 8 7 70 8°7 ; 
Hippel jesse) |. 80 [2° 30 31 | 47 | 49 | 301 | 87-6 || 49 39 20 29 21 30 | 54 31 38 | 362 | se-9 || 33 go | 37 % 85 | B1 vu} 460 | 8 | 7s | 87 | 563 ce 82 
: tt | 1 abe pee hi <tc See 
15 years of Age and upwards. 
6 5 5 7 1 2 4 See 89 4:9 3 i ee cok Broa Bats fino 3 | 2 17 2°1 9 6 8 | 8 3 4 7 11] +86. re 13 
= 5 SY eee eee ? F ee 5-9 a ee l 6 1 Le joan Ty a Rey cee mee ep Me en eer ee ee eer es as 8°1 27 
4 7 6 y 6 8 19 ee 67 8:4 3 3 2 4 2 1 5 4 24 3°0 7 10 Soo as 8 9 24 as 2h ase ll+4 50 
4 6 9 x 3 8 5 15 58 72 3 1 1 9 2 5 a ae | 29 3°6 7 ; Speiinetes 2 - 

3 2 ll 10 5 5 7 11 54 6°7 4 1 5 4 4 2 3 30 3°7 7 3 16 14 9 

1 6 8 1 12 7 8 15 68 8°5 = 1 5 2 1 5 3 20 2°5 1 7 13 13 13 

1 ; 4 7 13 3 7 4 6 45 5:6 1 2 2 4 2 3 4 2 20 2:5 2 6 9 17 5 

Rider a. | 3 3 3 3 : le 22 2°7 TO le ee Sac) 2 — (eRe VSR Ree eee ee eden weno teeta ta 

6 1 3 i 2 7 3 lowe 28 2°9 — =o 4 — 1 2 2 2 11 14 6 1 7 = 8 

2 1 2 6 2 2 | 7 1 23 2°9 1 a ~ - i 2 th) 3 10 1-2 3 3 2 6 3 

3 5 3 5 1 7 5 3 32 4°0 2 1 4 2 2 ¥ 3 5 20 2°4 5 G 7 7 3 

9 3 6 7 2 8 7 5 A7 5°9 3 1 4 1 _— —_ 1 3 13 1°6 12 4 10 8 2 

3 4 9 8 7 4 10 8 48 6°0 1 a 7 2 4 3 6 4 29 3°6 4 6 16 5 11 

Tees, 4.-79.1 wo} 51 [78 88 gs |.573 | 71°6 23 17 39 37 | 92 | 26 | 99 43 | 246 | 30-6 72 7a | 11s | 197 73 





Menken: 
pare vite 


om 


es 


mg itcer 


. 


ales ane 


todas; 





| ae es ; oy ae 
a oe ey 264 
ei ‘ , 


a4 


“ 


TaB_eE III. 






_ SHowine for the Entire District and each Sanitary DIsTRICT the Pyeumonra Morratiry in each Sex and in Groups of Acxs during each of the 18 Four-WEEKLy Pertops of 1888, together with the principal Mrrzororocican Conpitrons prevalent in each Perron. 













































































































The Three Local Board Districts. Middlesbrough. 
; Borough and M x . +4: : h 
= Tooalioatd ean Meteorological Conditions (Albert Park, Middlesbrough). 
Four-Weekly Period ending Years of Age. Years of Ue se Ooet Sr caaee ee eek BENG Districts together, 
- Borough of Local Board Local Board Local Board poiahie Soponah ab year’ 3 
Middlesbrough. po Novae ae Districts 15 years and 15 years and ides M 
together, — 15— 45— 65 upwards. “upwards only. — 15— 45— | 65 up. upwards only. ign Sence Rain | No. of 
== ! ] Temp. joffemp.| (In- | Rainy Mean Direction of Wind. 
2 i Pinata ke... Se \|(Fahr.)| (De- | ches.) | Days. 
‘ nated Population ° : 69,255 8,662 9,069 10,620 97,606 11,651 18,229 2,995 496 16,720 27,893 | 32,306 7,699 1,357 41,362 58,082 ! grees). 
tl 
M. F. M. OF. |, M. F, | ta. eae M. F. O. N.E.| Total. 0. N. H.| Total. | O.N.E. | Total.|0.N.E.| Total.| a. a ae M. OF 3 
eS s we Sar) Oe eis a pi ue) 18. 1116410 |= 26- [le =. 9\e =10-})=1 Ss b= ajc ae ee be par ld ie Aer 3 4 3 1 7 l= 8H 9 4/= 13-1 38-8 }_7°5 | 0-90 8 | NE, S.W., W. 
25 - - -{|18 6/= 24 1 Sil 4 2 1 =3 3 ee} = 4 1 24 1 fa g5 =6/2 = ll=38)- - 4F=- 2--/] = 2 Se Sales" 5 2 9 12 1 16 6 |= 22 18 9 |= 27 } 88°4 9-3-7 1°09 6 N.W., N.E. 
h 24 - = -|/40 8 ]/= 48;} = lj=1 36. <2) = Sale Bile) = 3.1745 12 t= -§7 = 3/3 1bp= 5)= 1 -+ =) ] =--=+4.= -] 2  41=6 4 19 2) 4 [37 7 |= 44]/39 11 /= 50] 32:8] 8-0 | 1°28 12 | E., N.E 
— - 2 ey 88 = B= 49-}) aye = |) Be eS Bases! = 6 140 11 |= 52 = A ficercoe= 3s). 20 3).= 8 fm — Shi EPC BS 8g 2 15 | -21 4 [32 8 |= 40]/38 10/= 48 || 38-0 | 14-4 | 2°25] 10 W., N.E., S.W 
19 - - -/43 8 {= 51 1 229 = .3-) & 2 = 6} Seo). = 5 1.6) -14 =] -65 = 2 lilie4=Dis= 6351. 2 <=. 3.) F-23934 755) =12 3 22 21 5 {42 6 |= 48 |] 49 11 /= 60 || 43°2 | 16:1 | 1°66 9 <[S.W.; We 
16 - - -|66 18/= 84; 3 =| =3/] 9 2] =11 6 2] = 8] 84 22 |=106 =2/2 4 4 =10}/1 8 3)= 7] -21]= 31417 3/=20 7 34 32 11* 760 17*|= 771177 20*|= 97 || 50°4 | 19°9 | 1°48 9 Var 
July 14 A 3 -|31 5/]= 86; 3 li=4! 8 J}=9] 2 4/)= 6] 44 1)j= 55 =1)4 3 4) =11)- 4 l]=5/] +-2-/= 2412 6) =18 2 18 8 8 [30 4 |= 34 ]) 42 10 |= 52 | 51-8 | 22°90 | 1-44] 18 | NE, Var., S.W. 
‘August ll - - -{11 3 {= 14 1 =) >=) 2 1)=83] 2 -| =2/16 4 {= 20 = 1 Wisi lsee|e§ = 25. 2k = 8 pea A ED ae 5 3 6 5 = 9 2/= 114/13 3 |= 16 || 58°4 | 23:2 | 4:85} 20 NE, S.W. 
mber 3 - : 8 SF Hab Se ed eel DP = lea =| 8 +8 [= 16 Sky | PES ee yf eer es ie a ee Se Seda eel ge 4 4 6 1 7 #4 /= 11 7 4/|= 11 | 54°8 | 23-6] 1°95| 18. | sw. 
alc: ~~ ¢ Sa © vee Bel) 6 =f] a 1) 21 <0 ad | | 6le G le 129 =1]/—- l-Ip= 2} - 4-=-] ~-1}/=1] 1 2) 23 2 2 4/—]5 1/= 6]}' 6 8 j= 9.}| 48-5 |.28-2 |.0-84} To 4 SAW.,’Var., S. 
ber 3 - f -/] 11 3 i= 14 1 ani = ] 2 1 = 3 = =| = —/| 14 4/= 18 =I1l)J- 2 )=23);)1 -+- + = 1 =-=-- == 2 1 | 6 5 3 = 6 Ze 8 8 8 l= 11 A44°4 19°5 0°59 6 Sw. e 
| 
Hh) ~ 
mber 1 - : pepe eta 145) 8 el ae DBL. =a Re Bt) oat Sie (16 = 2 |= 18 =P lee Re aioe) aes oa ee eee ee 3 4 1] 7 1/= 8]] 9 1 )= 10} 41-9) 10-6 | 2-11} 14 | NE, Bs.w 
mber 29 - . SH bee S4—! 81S = =] Eta) 8 es) ea 2 eo i ee 2 ie leaped ie se | ee tee ete Lee 1 |e 5 8} —- Ps —|= 8]] 4 —|= 4] 36-4115 ores ay bs sw. 














a | ce es | ES | eS | EE | oe oe | ee | a eS | | a | | ES | aE | 


Bislaeis 129 (2: 490:||s01i-aib —anilisean.sobe- dolla 15. s-—97 | a.4-7 | cia} sane =88 || 49 | 141 | 143 | 36 |261 59 |=390 =408 
[M. 20; F. 13.J|[M. 28; F. 19.]|[M.21; F.6.]| [M.9; F.5] ate. Dao ace 


| | 
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Taste XI.—continued. 
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ADDENDUM A. 


Casts or Hprpemic PNEUMONIA. 


Cast I.—James Hayes, aged 72 years, an inmate of the Middlesbro’ 
- Workhouse, was taken ill with pneumonia on June 13th. He had not 
been outside the building since May 14th. He was in No. 9 ward when 
taken ill and was then removed to No. 1 ward of the infirmary, where he 
died at 3.30 p.m. on June 17th. Duration of illness four days. No 
clinical history of case obtainable. 
: Autopsy.—June 18th, 11.30 a.m,, 20 hours after death. [This was the 
first post-mortem that had been made by anyone during the course of the 
© epidemic. | 
General condition of body, spare. Rigor mortis; marked post-mortem 
__lividity over posterior and lateral parts of trunk and limbs. 
— ~Chest.—Pericardiwm contained 1 oz, of turbid fluid; a little recent 
lymph on posterior surface of left ventricle of heart and corresponding 
surface of pericardium. Heart.—Large fibrinous clot moulded into right 
auricle; similar clot in right ventricle and adhering pretty firmly to the 
muscular columns and extending into the pulmonary artery. Left ven- 
tricle contained similarly a very firm clot of fibrine which was firmly 
attached to the muscular columns. Heart enlarged, dilated with thickened 
walls; cartilaginous thickening of attached part of semilunar valves. 
Left plewra contained about 1 oz. of turbid fiuid, and there were some 
old adhesions of the left lung at the base posteriorly. Right pleura con-— 
tained about 7 ozs. of a bloody fluid, and there were some old adhesions 
at the apex of right lung and to the diaphragm at the base: a considerable 
quantity of fresh lymph on both surfaces of the pleura on this side. 
Left lung.—Cartilaginous-looking granulations size of pin’s head scattered _ 
over all the pleural surface. Upper lobe flaccid, lower lobe less so. 
- Surface generally dark purple colour. Section of upper lobe dark reddish 
brown; crepitated imperfectly ; frothy fluid issued on pressure, Lower 
lobe section dark purple; did not crepitate ; an abundance of non-frothy 
fluid issued on pressure. Pea-sized spots of apparently hemorrhagic 
character. Bronchi contained little mucus, but surface stained red; 
ridges thickened. tight lung.—A. few little cartilaginous granulations 
on pleural surface. Upper lobe flaccid and of purple colour ; middle lobe 
full and firm, as also was lower lobe. Fresh lymph on surface of both. 
. these lobes and in fissure between them. Upper lobe: section dry; 
tissue tough; crepitates imperfectly ; some haemorrhagic looking spots ; 
| middle lobe pale and mottled with purple streaks and spots; opaque, 
greyish, frothy fluid issued on pressure. Lower lobe perfectly solid and 
- non-crepitant; similar reddish-grey fluid, but less frothy, issued on pres- 
' gure. Ali cut surface pale, but at base much mottled with purple streaks 
and spots and with grey spots; breaks down readily under pressure. 
Bronchial tubes contained more fluid than on right side, not frothy, and 
of opaque, reddish colour; mucous membrane and tissue the same as on 
right side. 
a Abdomen.—Liver smooth; section nutmeg ; tissue friable. Gall-bladder 
a empty. Spleen of normal size, with little cartilaginous-looking granula- 
tions on peritoneal surface. No blood issued on section: the surface of 
maroon colour; substance pulpy. Azdneys.— Left kidney: Capsule 
stripped off readily without bringing any tissue with it; surfuce indented 
in places with opaque cicatrix-lke depressions, Surface pale. Section 
pale, little fluid exudes, otherwise organ not obviously diseased, Right 
at A iney much the same as left, Stomach contained some lumps of 
coagulated milk: at posterior surface over a patch 4 or 5 inches square, 
Ee * ee hiopied ecchymosis, the spots running here and there into little 
hemorrhagic patches, Some grey mucus adhering everywhere to mucous 
- surface. In most parts mucous membrane uniformly reddened and 
me softened. Intestinal canal healthy, except that about 12 inches above the 
sigmoid flexure there were some patches of uniform redness, one of them 


hv’ 


- with some small ecchymoses in it, 
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App. A. No. 18. 


On Pleuro-pneu- 


— inonic Fever in 
-Middlesbrough 


and neighbour 
hood ; by 


by, Ballard, 


300 


Weight of Organs.—Left lung, 26 ozs. Right lung, 60 ozs. 


Heart, 14% ozs. Liver, 4 Ibs. Spleen, 44 ozs. Left kidney, 6 ozs. 


Right kidney, 5 ozs. 

Casz I1.—William Young, aged 65 years, an inmate of the workhouse, 
was taken ill with pneumonia on June 14th. He was in the habit of going 
out into the town every day with wood. He, like James Hayes, was 
taken ill in No. 9 ward and was removed at once to No. 1 ward of 


infirmary, where he died at 1 a.m. on June 17th. Duration of illness, ° 


3 days. No clinical history of case obtainable. 
Autopsy at 1 p.m., June 18, 12 hours after death. Post-mortem rigidity 
well marked. Moderate post-mortem lividity posterially and laterally. 
Chest.—Pericardium contained a few drachms of reddish fluid; no 
lymph effused. Heart.— Right ventricle contained a fibrinous clot 
moulded into its irregularities; it extended into the pulmonary artery. 


Left ventricle contained a similar fibrinous clot similarly moulded, and 


adherent among the papillary irregularities and extending into the aorta. 
Heart of normal size: healthy except some thickening of free borders of 


mitral valves and attached borders of aortic valves. Right pleura.—Old 


adhesions in most parts, cavity contained about loz. of a reddish fluid. 


Left pleura.—Some old adhesions on base of lung to diaphragm. Fresh 
lymph in considerable quantity over most of surface, chiefly at lower 
parts and about base of lung and diaphragm. The cavity contained about 
12 ozs. of reddish fluid. Ltight lung.—Recent adhesions between the lobes, 
and some recent lymph over lower surface of lower lobe. Upper lobe 


‘purple on surface; some emphysema at apex; colour of section dark. 


purple; tissue very tough; lower and posterior parts non-crepitant, and 
exuding an abundance of red, non-frothy fluid on pressure. Middle lobe 
practically the same. Lower lobe solid, similar colour, more brittle, and 
exuding same kind of fluid on pressure. Bronchial tubes contained a little 
frothy fluid; mucous membrane somewhat reddened ; otherwise normal. 
Left lung.—Thick layer of soft lymph over most of the surface, and between 
the lobes. Upper border of upper lobe emphysematous. Lower lobe dark 
purple, and felt solid—eonditions observed also at lower part of upper 
lobe. On section: Upper part of upper lobe dry, lower part of it non- 
crepitant, tough, and exuded non-frothy fluid on pressure. Lower lobe on 


section, tissue firm, and exuded on pressure a very little reddish-grey. 


non-frothy fluid. Bronchial tubes reddened in patches, and contained a 


little opaque, reddish, non-frothy fluid. Surface of bronchial tubes fairly. 


smooth for the man’s age. ! 
Abdomen.—-Liver.—Surface smooth, tint normal; section uniformly 
reddish brown; blood runs out of vessels of cut surface; tissue very 
friable. Spleen small, of deep purple colour, and pulpy, the tissue break- 
ing down on the least pressure. Jidneys.—Left kidney apparently normal ; 
capsule stripped off readily ; right kidney similar, except that there was 
a small cyst on surface at lower end, and that at this end the section was 
redder than in other parts, with some punctiform bleeding points. 
Bladder contained about 13 oz. of urine. Stomach contained some liquid 
food; very extensive ecchymosis in some places, running into patches at 
upper part of cardiac end, and extending along the small curvature, 


Mucous membrane of part of large curvature had a thickened and mam- 


millated appearance ; rest of membrane, and, towards pyloric end, smooth, 
Intestines normal. Weight of organs.—Left lung, 263 ozs. Right lung, 
340zs. Heart, ll}ozs. Liver, 3lbs. loz. Spleen, 20zs. Right kidney, 
3% ozs. Left kidney, 3} ozs. : 


Case I1I.—Jane Roxborough, aged 64 years, a laundress, unmarried, in 


receipt of poor-law relief, and of intemperate habits. On June 13, being 





then in her customary health, went to Grange 'l'own tonursea Mrs. Bowen, 


who was under treatment for pneumonia by Dr. Blakely, of Grange Town, 
and who subsequently died of the disease on July 1. She had tippled as 
usual while at Grange Town. While there she had complained to 


Dr. Blakely of pain in her side, for which he gave her some medicine. — 


On June 16 she, not feeling well, returned home to Middlesbrough, 
but had no medical attendance, snd the woman with whom she lodged 





was the only person that could tell anything about her. She went home App. A.No.18. 
_ on a Saturday afternoon, is not known to have vomited, or to have oy Pleusownnee ee 
had diarrhea, and no coughing was noticed. Mrs. Brown, her landlady, monic Fever in. 
_ Says she stayed with her all day Sunday, but left her when night came Midd ee ne 
_ on. When she again went into her room, at 5 a.m. on 18th, she found her hood ; ae rs 
dead. The coroner ordered an examination of the body, which was made Pr. Ballard. 
_ by Mr. Nixon on the morning of 18th, just before the inquest, and com- Ca 
_ pleted before I knew anything of the matter. Mr. Nixon, however, was sea 
_ good enongh to re-open the body for my inspection. Rigor mortis was Hea 
marked, and there was lividity of posterior and lateral part of trunk. 
_ The lower lobes of both lwngs were of a deep red colour, but not hepatised. 
_ The section exuded, on pressure, much red, turbid, slightly frothy fluid. 
_ There was recent lymph in places on pleural surface of both lungs. 
Heart, normal; left cavities empty, but a fibrinous firm clod moulded 
Into right auricle and ventricle. Spleen small, and.almost pulpy in con- 
sistence. Kidneys, capsules, on being stripped off, brought away portions 
_ of the tissue; section pale. Liver.—Smooth on surface, exuding a good 
_ deal of blood on section; tissue a little softened. Gall bladder full. 
_ Stomach empty. Hemorrhagic spots about small curvature. This was 
_. necessarily a very hurried examination. 


_ , Case IV.—George W. Ward, aged 28 years, a wholesale greengrocer, 
_ in the habit of driving about to seek orders. On Sunday, June 15, drove his es: 
_ wife to Redcar for a holiday ; he had a greatcoat on, and, although it was Bede 
_ cold, be says he did not feel the cold unusually. On night of 18th, ris 
being then in his usual health, he went to a performance at a music- 
_ hall, and while there felt ill, cold and shivery, so that he left before 
_ the end of the performance. He felt as if he had been drinking, and 
_ says he could not see where we went; it was as if a sheet of paper 
were before his eyes. A friend found him wandering about the docks 
_ instead of going homewards, and finding he was ill, and not knowing 
_ where he was going, took him home. All this time he was shivering. 
q His feet were put into hot water with mustard, and after that he 
says he felt warmer. Shortly afterwards Dr. Malcomson saw him and 
found his temperature 104°, and his pulse over 100. He had vomited, 
_. and the vomited matter contained a little blood. He said he had been 
_ purged three times in the course of the day before he began to feel 
_ ul. He was complaining also of pain about the left hypochondrium eA 
_ and about the epigastric region. Te said he had had a trifling cough for ae 
a long time, which he regarded as due to a cold, and there was no more ee 
_ cough than that when he was visited. Dr. Malcomson gave him a dose of 
opium and quinine. Onthe 19th | saw him. His wife told me he had 
shivered and sweated during the night, slept very little, and had talked 
wildly. He had also vomited several times, but she had seen no blood in ; 
the vomited matters. He has no recollection of having seen the doctor ve 
last night. Feels better this morning. ‘l'emp. 100°; resp. 15; pulse 
reduced in frequency. No dulness posteriorly, but some defective breath 
sounds. A little crepitation on first deep breath over left scapular region, 
and breath sounds a little exaggerated over right upper back. No cardiac 
friction. 20th.—Slight delirium last night, had rigors again and. pain in 
stomach and right hypochondrium. Slept well. There has been much 
vomiting, but no blood. Bowels have not acted. Temp. 99°6°; pulse 88 ; 
resp. 16. No abdominal swelling or rash. 23rd.—Bowels acted from an 
aperient given him on evening of 20th; vomiting has continued, with 
severe headache and some delirium each night. On 21st some leeches 
_ put on his side relieved the pain. On evening of 22nd had a profuse 
- epistaxis which was not interfered with, sabsequently his temperature 
_ fell to 99°, resp. quiet. Scanty expectoration not markedly rusty. I did 
 notsee him again, but he got quite well ultimately. This was a mild iS 
_ attack, although commencing with serious disturbance of the system. ee a 


Cast V.— Mr. Geal, aged 40, works upon the river, his duty being to see | ane 
_ tothe mooring of vessels; is out of doors for this purpose at all hours, Aes 
_ and ‘is much exposed to cold at his work. Dr. Currie took me to see him : 


ef 


— ondune ld. He is a strongty-built man, much tanned by exposure, and in 
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the habit of drinking more than is good fer him. He sent for Dr. Currie _ 


early in the morning of Monday, June 11, having been very ill,all the 
Sunday night. In fact he says he had not been feeling very well all the 


previous week, but. was quite able to goto his work. Dr. Currie stated 


that he found him hoarse, as if from some laryngitis, and gave him an 
antimonial emetic, put four leeches on the top of sternum, and subse- 


quently a blister, which relieved this symptom. He had cough with pain _ 


across the back reaching to the epigastrium in front. When I saw him 
his. cheeks were flushed; there was cough, with rusty expectoration, 
but he spoke cheerfully. Temperature 101°, pulse 98, resp. 60.. Dulness 
over most of right back and at lower part of left back. Friction over 
right scapular region. Respiratory sounds defective over all dull parts. 
No cardiac friction sounds. Conjunctivee yellow (they were not so before 
illness), urine stained with bile, no albumen in it to-day, and it had not 
been tested previously. I did not see the case again. The man recovered. 
There was no history of exposure to infection. %, 


Cass. ViI.—Benjamin Priestiey, at. 39 years, a painter, working at the 


evening came home with pain across lower part of chest and epigastrium, 
passed a bad night and felt so ill on the morning of the 19th that he sent 
for Dr. Malcomson. He had been purged, it seems, on the 18th. I saw 
him with Dr. Malcomson on the 20th, the third day of his illness. He 
had taken two eggs but had vomited them ; there was no blood in the 


vomited matter. I found him lying in a state'of extreme prostration, — 


docks. Wentto work as usual and in his usual health on June 18, but in the 


moaning, and with a distressed countenance; tongue brown and dryish, _ 


but white at the edges. Temp. 101°8°, pulse 120, extremely weak, 
resp. 44. Has had some delirium. Passed urine last night uncon- 


sciously into bed. He was so weak that it was not safe to raise him 


in bed for physical examination. A rapid examination on turning him on 
his side, however, showed dulness on percussion in both backs, with tubular 


breathing in left back; the right back could not be examined. I did not .. 
see him again. Ile died on June 21 at9 a.m., after an illness of about — 


25 days. : ; : | 
Autopsy.—Made by Dr. Malcomson and Dr. Klein at 4.30 p.m., 4.6, 


7% hours after death. The body was still warm, rigor mortis had scarcely — 


commenced, and there was no post-mortem lividity. The examination © 


was made hurriedly in consequence of the noisy opposition of neighbours. 
It was only made at all through police assistance. The pericardium 


contained scarcely any fluid. Heart was not opened, but Dr. Klein drew — 


‘what he needed of its contents from the cavities ; he could get nothing but 


serum from them. Both pleura were almost everywhere adherent. (Dr. 
Malcomson had attended him two yeare previously for a pleuro-pneumonic 


attack.) lungs brittle and tore in the act of taking them out. Both — 


were solidified in posterior part of lower lobes. Anterior edges spongy.' 


Fluid ran in streams from the cut surface. Diver looked healthy. Spleen 


appeared somewhat enlarged, but it was firm and healthy looking. 
Kidneys were not examined. 


Case VII.—-Mary,Ann Rigg, set. 68 years. On Saturday, J une 16th, was 


seized with rigors and has been shivering occasionally since. Still she — 


kept about the house until the night of Monday, the 18th, when she felt go 
ill and tired that she went to bed and could not get up the next morning. 
On the Saturday night says she took some “‘ castor-oil pills,”’? which acted 


on her bowels. I saw her. with Dr. Malcomson on June 20th (the fifth © 
day of illness). She had not vomited, but felt sick, Wandered in her — 


mind yesterday. Has pain in left side, but not acute; some cough. 


Tongue not furred, but a little dry in the centre. Temp. 103°, pulse 100, — 


resp. 24. Dullness over right back, with harsh breath sounds. She was 


strong enough to sit. up in bed for physical examination. No crepitant 


rales, I did not see her again. She died on June 25th, the tenth day of ‘i 


illness. 


Autopsy, made by Dr. Malcomson 14 hours after death. Body still : 


warm. hight plewra, covered with recent lymph, but not abundantly; | 


about 3 ozs. of fluid in the pleural cavity. Left plewra smooth and healthy. 
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g consolidated throughout; friable; dirty-brown, frothy fluid 


Right lun 
_ exuded from rents made in turning it out. Left lung light, spongy, and 
_ erepitant. Heart firmly contracted; all the cavities almost empty; no 
_ -coagula; only just a little fluid blood; valves healthy. Spleen small 
firm, and consistent; on section dry and nothing exuded on firm pressure. hood; by 


_ A portion of the fresh lung was at once forwarded to Dr. Klein. 


Case VIII.—E. Skinner, wt 44 years, a costermonger, small retail 
- dealer, and milkseller. A teetotaller for the last 15 years, but previously 
to that was a hard drinker. Was taken ill on the evening of Sunday, 
June 17th, with shivering, and had diarrhoea during the night. Had been 
_ well all the day, and had only had some codfish for his dinner in the 
_ middle of the day. Was first seen by Dr. Ketchen in the forenoon of June 
18th; his pulse was then 120 and resp. 24. Yesterday, June 19th, his 
pulse was 180 and temp. 105°. There was dullness over the right base 
posteriorly, bronchial breathing in one part, and fine crepitation in another 
part, cough, and expectoration of non-bloody tenacious mucus. He had 
_ diarrhoea and there was albumen in his urine. I saw him with Dr. 
 Ketchen at 11 a.m. on 20th. He had had no sleep; looks ill and flushed 
inthe face. Was a little delirious this morning. Has a good deal of 
cough, which he says pains him all round his right side ; no pain on left 
side. Sputa tenacious with some rusty streaks. Says he vomited on 
_ morning of 18th. There is dulness on percussion all round the back, 
_ with tubular breathing and some crepitation at the base; pulse 130; 
resp. 30; temp. 104°6°. I did. not see him again. He ultimately 
recovered. . 3 
a _ Cass [X.—Mrs. Skinner, wet 48 years, the wife of the above; a large 
_ well-nourished woman; slept in same bed with her husband. Began to 
be ill on the evening of Monday, June 18th. She felt giddy on the 
- Tuesday morning, ‘‘ could not stand and felt loaded at her chest,” and 
was found ill in bed with her husband when Dr. Ketchen visited him 
_ onJune 19th. She complained then of pain in her left side; temp. 105°; 
_ pulse 120. There was some albumen in her urine; but there were at 
_ that tinfe, Dr. Ketchen says,no physical signs of pneumonia. I saw her 
- with Dr. Ketchen on Wednesday, 20th. She said she had been a 
 teetotaller for 13 years. She had vomited in the course of the morning. 
Her face was flushed, tongue brown with white edges and dry. There 
_ was very little cough, but what there was caused her to ‘‘ catch her 
breath.” A good deal of headache. No action of bowels. ‘Temperature 
— 104°2; pulse 124; resp. 25. I did not see her again. She ultimately 
"recovered. 


' Case X.—Hanlon, a powerfully-built man, apparently about 26 years of 
age ; a labourer,with no fixed dwelling, came to the ‘‘ model lodging-house,”’ 
South Bank at7.30)p.m., June 28rd, ill, and was seen by Dr. Glen. He was 
_ complaining of fatigue, and went to bed immediately. He had been at the 
- lodging-house about a week before, but for the intervening time had been 
in Middlesbrough (1 could not discover where in the town), and had been 
_ drinking all the week. There were no vomiting, diarrhooa, or epistaxis 
during the 24th. He died that day at 5.30 p.m. ° : 
- + Autopsy, made June 25th, at 11 a.m.; 173 hours after death. Rigor 
i ae perfect. Deep lividity of posterior and lateral parts of trunk and 
_ dimbs. | : 
Chest. —Pericardium contained about 1 oz. of clear serum. .A small 
old patch of firm lymph, about size of a sixpenny-piece, on anterior 
_ surface of heart. Heart.—¥Fluid blood ran from all the cavities of the 
_ heart and large vessels proceeding from it, on removing the organ 
Right ventricle also contained a small quantity of fibrinous coagulum ; 
- left ventricle contained no coagulum. Wallsand valves healthy. Pleure. 
_ +A little old adhesion of right lung posteriorly. Left lung not adherent. 
_ No evidence of pleural inflammation. Right luwng.—Posterior part of 
each of the lobes firm and purple coloured; on section found full of 
_ blood, and exuded a quantity of red frothy fluid on pressure ; non-crepitant. 
Left tung spongy, except a collapsed patch of several inches in extent on 
lower lobe; this patch was depressed, of deep purple colour on surface, 
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stripped off with unusual readiness, but brought no tissue with it; upper 
end mottled with red spots on surface ; this mottling elsewhere also, but 


right kidney. ) 


and on section was tough and non-crepitant, and exuded no fluid on 
pressure. Bronchial tubes of right lung much reddened, and contained 

a large quantity of very frothy mucus; they were similarly reddened in — 
left lung, but contained only a little frothy mucus. | hoe a 


Abdomen.—Liver of largish size ; section showed nutmeg appearance. 
Much blood ran out on section. Stomach contained a few ounces of 
liquid food. Redness and ecchymosis (some in distinct spots, some con- _ 
fluent) along the small curvature, especially towards the cardiac end ; 
some also about the large curvature ; mucous membrane elsewhere in 
large rugee and uniformly reddened; some small mammillation towards 
the pyloric end. Left kidney. —Capsule did not strip off very readily, but 
brought no issue with it. Section watery, dark coloured; structure 
coarse looking. Right kidney smaller with similar characters, but not 
quite so coarse looking. Bladder greatly distended, 6inches above pubes. _ 
Spleen largish and flabby; very soft, almost pulpy, so that a clean section 
could not be made. Age) 


Cask XI.—R. Howe, aged 37 years, an iron shearer, of intemperate 
habits. His father, a blacksmith, was ill with “‘ pneumonia, ” in the 
early part of June, and died of the disease on June 9. He did not reside 
in same house as his son. This man was with his father daily when he 
was ill, and so was a Mrs. Hardy, a nurse, who has not had an attack. 
Since the funeral he has been engaged selling his father’s goods and 
drinking freely. On Wednesday, June 20, he worked in the rain and 
slush, and, having then got wet, put his coat on without changing his 
clothes, and so remained during the rest of the day. On 21st, at noon, 
was seized suddenly with rigors and ‘‘ pain across the kidneys,” and also 
with vomiting; no diarrhea. Dr. Andson was called to see him, and 
says he was then ‘‘ queer in his head,’ but had violent delirium two 
days later. When he saw him he had pain in his side. Dr. Andson says _ 
he seemed to be going on fairly well when sudden prostration occurred, — 
and he died at 10 p.m. on the 24th (after three days illness). Says his 
pulse had been 100 to 105 and his temperature 104°. . 

Autopsy. —June 27, at 11 a.m., 61 hours after death. A a built 
man ; rigor mortis firm. Lividity on back and sides of the trunk. 


Rats Poriaraian contained about 1 oz. of reddish, turbid fluid: 
Heart.—Right ventricle and pulmonary artery contained a fibrinons clot, 
softer in the ventricle than in the artery ; there was no clot on the left 
side of the heart. Light pleura showed firm ]ymph on surface posteriorly, 
and between lobes of lung; it contained turbid fluid. Left plewra in much 
the same condition, but the quantity of effused lymph was less. Right — 
lung.—Upper lobe firm and red, broke down on pressure, and a very — 
turbid, reddish, opaque fluid ran out ; lower lobe dark coloured, and looked — 
hemorrhagic ; on section was firm and tough; some reddish liquid 
flowed out on pressure. Left lung in similar condition in both lobes to 


lower lobe of right lung. xs 


Abdomen. —(Condition of liver accidently omitted from notes.) he A 
rather large ; flabby, chocolate-coloured,on section; broke down on the — 
slightest pressure, being almost pulpy. Stomach contained some liquid 
food; abundant ecchymosis on posterior surface near the small curva- 
ture mostly towards the cardiac end, but elsewhere also, more indeed 
than I had noted in the foregoing cases. In other parts mucous mem- 


brane reddened with patches of ecchymosis; in large curvature and 


pyloric half mucous membrane in ruge and mammillated, Duodenum 
deeply reddened uniformly, with some patches of deeper red colour — 
which looked hemorrhagic. Right kidney enlarged, very flabby ; capsule 


f 
fi 


less marked; tissues so flabby that, it. was difficult to cut the organ — 
straight through ; ; section exuded much oily matter ; pyramids not readily Ee 
definable, but there was reddening in broken lines all ronnd their margin; 
rest of tissue pale. Left kidney smaller and with similar character to. the 








_. Cast XII.—Mr. Marwood Smith, aged 58 years, a retired sea captain, 
life, and residing in a good, well-furnished house. Has all his life been a 
 teetotaller ; says he has never tasted grog orany other liquor. On Friday, 
June 22nd, had a chop and potatoes for his dinner in the middle of the 
day, andspent his time as usual at his coal office. Usually eats American 
bacon for breakfast. Was taken ill suddenly at 5 am, on Saturday, 
June 23, with rigors and vomiting; still he went to his office, but had 





was sent for, and took me to see him on June 27 (the fifth day of illness). 
He is a spare man, bronzed with exposure to the weather. He had been 
violently delirious during the morning, and there was difficulty in 
_ keeping him in bed. There was dulness on percussion over upper lobe of 
both lungs posteriorly, marked tubular breathing over right upper lobe 
_ posteriorly, and some friction sounds about base of left lung; elsewhere 
breath sounds harsh. No cardiac friction. Temp. 103° (it has been 




































see him again. He died at 9.40 a.m. on June 29, after six days’ illness. 
No post-mortem examination was made. On June 20 an old lady, who 
_ sleptin an adjoining room, was attacked with erysipelas of the head and 
face. She was convalescing when I saw her on 27th. ‘T'wo years ago in 
. the same house a lad, aged 14, had a severe attack of enteric fever, 
_ but recovered. . | 


The house is situated in Marten Road, through which runs one of the 
main intercepting storage sewers. There used to be stinks from the 
- neighbouring sewer openings in the road at one time, but these have 
ceased since some ventilating shafts have been put up. No bad smells in 
- the house have been noticed. The only drain inlet within the house is 
at the sink in back kitchen, where family mostly sit and take meals. 
_ The top of the sink-pipe is not trapped ; astone is placed over it. The sink 
+ pipe passes underground to beneath the grating of a gully in the yard, 
: _ which gully is constructed and trapped as shown on p. . The pantry 
of the house is immediately behind and opens into this kitchen; its 
_ window, open for ventilation, is only a few feet from the door of a covered 
-ash-pit privy, serving this and an adjoining house; the contents of the 
_ privy were dry except where excrement lay beneath the seat. Some 
bacon and a piece of, what I was told, was home-cured Yorkshire ham 
were hanging in the pantry. I took some of them for examination by 
Dr. Klein. On July 4, up to which date no one else had been ill in the 
_ family, I found that all that had seen hanging up had been consumed, 
except asmall piece of bacon, which I secured and sent (as a second 


- sample) to Dr. Klein. 


-  Gasr XIII.—Arthur W. Brison, aged 27 years, a tailor, residing next 
door to a common lodging-house, No. 10, Durham Street, where there had 
been several cases of ‘‘ pneumonia” (see p. - ). On Sunday, June 24, 
after a mid-day dinner, went by an excursion steamboat to Yarm, and on 
- returning somehow fell into the Tees, was consequently soaked through, 
and sat in the boat for three hours in his wet clothes. On the Sunday 
EY 1orning he had for breakfast eggs and fried American bacon, which he 
had bought at X’s shop. He had eaten no bacon all the week before. 
- For dinner he had roast beef and Yorkshire pudding. He had no bacon 

at his breakfast on the following day (Monday). On Monday, 25th, at 
6 p.m., was attacked with rigors and coughed; he had no sleep that 
night. At noon, on the 26th, he vomited, but had no diarrhoa until 

the night of Wednesday, 27th. Dr. Walker, who was attending him, 
took me to see him on June 30th (sixth day of illness). Had pain in the 
left side this morning for the first time; had cough, but no expectoration. 
' Pulse was 125; resp. 60; temp. 104°. There was dulness on  per- 
a cussion over both backs, and tubular breathing almost universally, with 
~ gome friction sounds. I did not see him again, He died on the morning 
_ of July 3rd, or eighth day of illness. 


__No post-mortem examination made. 





carrying on a coal business in Middlesbrough, in a comfortable station of 


~ soon to return home and go to bed, the vomiting continuing. Dr. Walker — 


B higher); pulse 100, small; resp. 40. No albumen in urine. I did not: 
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Cass XIV.—Rev. — Rowland, vicar of St. Peter’s, Middlesbrough, aged , q 


45 years; a hard-working clergyman in a very poor district. The vicar- 
age house is situated in the midst of the poorest part of the parish, — al 


where many cases of ‘* pneumonia” were occurring amongst the imhabi- 
tants. He had been unusually hard-worked in consequence of the_ 
epidemic and his constant attendance ministerially, often several times 
ina day, upon members of his flock who were ill. He used to come — 
home daily much fatigued; he had no rest, and his general health was 
consequently breaking down. ‘The following account of the illness was 
given me by Mr. Longbotham, his medical attendant, and by Mrs. 
Rowland. On Tuesday, May 1, he had not felt well and complained of 
fatigue and the need of rest. On the 2nd, in the afternoon, hadafuneral _ 
at Ormesby, but did not get wet. On his return from the funeral he had 
some tea, and then went, by the request of one of his Sunday-school 
children, to see her father,a man named Stevens, in a distant part of 
Middlesbrough, and out of hisown parish. This man Stevens was ill from 
“pneumonia.” Mr. R. stayed with him about a quarter of an hour. The 
man was deaf, and lay in a bed, one side of which was against the wall 
of the room; and, as the ear nearer: the wall was that which was least 
deaf, Mr. R. had to lean closely over the man to reach that ear, in order 
that what he said might be heard. After this visit Mr. R. had a service 
in the church, and at 9 p.m. went again to see Stevens when the same 
proceeding was repeated. Stevens died that same night. His medical 


attendant had no doubt of the nature of the illness, and the death was 


registered accordingly. Mr. Rowland was taken ill the next day, May 3, 
with rigors between 1 and2 p.m. He went at once to bed and sent for 
Mr. Longbotham. He told Mr. Longbotham that ‘‘ the smell of Stevens’s 
‘* breath as he leaned over him seemed to knock him over.” When 
visited first he had the usual pain in the side, and had been vomiting, but 
there was no diarrhoea. Subsequently he had some cough, with the 
ordinary pneumonic expectoration in fair quantity. Delirium commenced 
about the third day, not violent but ‘‘a sort of dreamy delirium,” from — 
which he could be easily roused. At the same time his strength suddenly. 
flagged. On May 9 he vomited, throwing up black blood; this hema- 
temesis occurred at intervals for two or three hours; he then turned. 
over, vomited a large quantity of similar blood, and died almost in the 
act. No post-mortem examination was made. Mr. R. generally ate some _ 
rolled bacon on Sundays at breakfast but not on other days. Thereisno 
evidence of his having eaten any on the days just preceding his illness. 
The vicarage house is well constructed and airy, and I could discover 
no sanitary faults about it. | 


Case XV.—Sutherland, male, aged 34, residing in Southbank: being 
under the care of Dr. James Glen, that gentleman took me to see him on 
July 4. He is a stout man, was taken ill on Monday, July 2, at 4 a.m. 
He has now cough with rusty expectoration. There is dulness on per- 
cussion everywhere over the left back, with tubular breathing, and with - 
friction sounds at lower part of back.. On Sunday, July 1, he ate for his 
breakfast bacon which he had purchased at X’s shop in Southbank. 
He had eaten no bacon on the Friday or on the Saturday. Some of the — 
bacon used on Sunday being left, I brought it away with me and sentit 
to Dr. Klein. This man recovered. - 5 . 


Cass XVJ-—Sarah Barber, aged 51, residing at Southbank, lives very | 
poorly since her husband is out of work; rarely eats anything but bread — 
and butter; never either pork or bacon. Has not been near any cases of 
sickness that she is aware of. Says that for some weeks past she has had 
some difficulty of breathing. She is under the care of Dr. James Glen, 
who took me to see her on July 4. She was taken ill on Sunday, July 1, 
at 2a.m., with shiverings, sweating, and pain in the side. She got up 
and went to the privy in the yard, where her bowels were moved and she — 
vomited ; she continued vomiting from time to time upto noonon Monday, — 
July 2. When I saw her in the afternoon of July 4 (fourth day of 
illness) she was sitting up in bed, apparently finding some ease in this — 
position. There was some cough, with rusty expectoration. Dulness on 


‘ied 





ay . Me Mey 
- -pereussion over all right back and upper part of left back. Tubular App. A.No.18. 
_ breathing in all dull parts, and loud friction sounds on both sides at base. 6, pieuropnene 
No cardiac frictionsound. Ididnotsee heragain. She ultimately diedon monic Fever in 
August 2. No post-mortem examination made. In the scullery in this MiddlesDroua DS 













_ house, the drain from the sink stone there was found blocked up. The mg b 


_ larder at the rear of the scullery had a ventilating opening, the ash pit Dr. Ballard. — 
and pail privy being only 6 feet distant from it. | ma 
Case XVII.—Bridget Coleman, aged 67, residing at Grange Town, was Rice. 
under the care of Dr. John Glen, who took me to see her on July 4. She (1 em 
was taken ill on Sunday, July 1, at 8 a.m. with shivering, pain in the side, aa 
and vomiting. She has now (fourth day of illness) cough, with bloody 
expectoration. Has had some delirium. There was dulness on percussion 
in both backs, with tubular breathing and friction sounds. On Friday, | 
_ June 29, she had purchased 2 lbs. of bacon in Grange Town Market, and 
. she and her sons (who have not been ill) ate of it fried at their mid-day 
_ dinner on Saturday, June 30. Some of it which was left I captured and 
_ forwarded to Dr. Klein. I did not see her again. She ultimately 
_ recovered. Lying on the bed with her grandmother was a, child about 
_ syears old, sick and feverish, but with no physical signs of pneumonia. 





_ Casr XVIII.—Charles Green, aged 42 years, a cabman, and of very ° 
‘sober habits, residing at Grange Town, where he was under the care of ci 
_ Dr. John Glen, who took me to see him on July 4. On Monday, June 238, : 
_ he drove a party in his cab to Ayton and back. He was out also at some 
distance from home with his cab early on the morning of Tuesday, 26th, 
ae and while away, at about 9 a.m., was taken ill: he was put into his cab 
-  anddriven home. He says he did not shiver, but had a bad pain in his 
side. Cough came onthe next day. When I saw him on July 4 (on ninth 
day of illness) his temperature was 99°8°, pulse 84, resps. 44. There 
was dulness on percussion, with tubular breathing in both backs, most 
marked on left side: no friction sounds observable. On the day before he 
was taken ill, June 25, he had had ‘‘ home-cured” ham at breakfast (he 
says he keeps pigs and never buys bacon or ham); at dinner he had fresh 
meat, potatoes, and bread, and bread and milk at supper. I did not see 
- him again. He ultimately recovered. 
- Case XIX.—George Fitters, aged 71° years, inmate of Middlesbro’ 
Workhouse. Was taken ill on Sunday, July 1, and died on July 5. 
. Autopsy made on same day at 3.30 p.m., but hurriedly to save the post, 
the object being to transmit some fresh lung to Dr. Klein. The body was 
still warm. i ae 
|. Ohest.—Pericardiwm contained a little serum. An old patch of -aarigaee 
~ lymph on anterior surface of heart. Heart—Right. auricle contained a tg 
soft red clot; pulmonary artery contained a fibrinous clot, becoming more 
firm and freer from red matter as it passed through the auricular and 
__yentricular opening into the right ventricle, where it was moulded into 
the irregularities of the surface. Left ventricle, auricle, and aorta con- 
tained fluid blood, which ran out. Left lung not taken ont; it was 
not adherent, it surface was smooth, and no induration of it to be felt any- 
where. Right limg firm and resistant everywhere, except forepart of 
upper lobe, which was emphysematous. Hverywhere, except in_ front, Boe 
- _ recent adhesions from freshly effused lymph easily broken down. Section Oe nee 
of firm part exuded on pressure a red, slightly frothy liquid. Lower lobe f 
friable and broke down casily under pressure. Upper lobe tougher. 
Spleen soft, but less pulpy than in some other cases examined. Stomach. 
_ —Small patch of ecchymosis on posterior surface near small curvature. | 
Portion of diseased lung, wrapped in gutta-percha paper and put into 
Ss ’ stoppered bottle, forwarded to Dr. Klein on same evening. 


@ _ Casr XX.—Robert Dutton, aged 42 years, a stocktaker at a pipe- ee, 
- foundry, under the care of Dr. Ketchen, who took me to see him on = 
July 12. Has been a teetotaller for 10 years and was not an immoderate 
drinker previously. He say& he was as well as usual during the day of 
Sunday, July 8. On that day he had an egg for breakfast and mutton 

and gago pudding at the mid-day dinner. He had hashed tutton for 
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dinner on the Saturday; had eaten no bacon for a fortnight or three 
weeks. On the Sunday evening he went to church, feeling perfectly well, 
but about 6.30 p.m. had to come ont on account of feeling ill, shivering, and 
retching. He vomited twice on Sunday night and on Monday morning, 


but had no diarrhea. On the Monday evening he had pain in the left — 


side and cough. Yesterday he had a temp. of 99 and pulse 108. To-day _ 
(fifth day of illness) temp. 102°; pulse 108; resp. 60. Has not slept. 


parts; tubular breathing at top of left back; elsewhere harsh breath 
sounds. No delirium. I did not see him again. He ultimately 
recovered. 
Cast XXI.—John Wilkinson, aged 65 years, labourer, under the care 
of Dr. Ketchen, who took me to see him on July 12. He was taken ill on 


July 10 between 2 and 3am. He had been at work (during change of — 


shift) for 24 hours, namely, from 6 a.m. on Sunday, 8th, to 6 a.m. Monday, 





There was dulness on percussion over both backs, most at the upper 


9th, during which time he had eaten what he took with him to his work, 


viz., bread and butter and cold meat pie. When he came home on Mon- 


day morning he ate some ham and had a cup of tea, and then went to 


bed, feeling quite well. He ought to have gone to work on Monday 
evening, and for this purpose got up at 4 p.m. that afternoon, but he did 
not feel very well, and therefore did not go. Between 2 and 3 a.m. on 
Tuesday he had a rigor, with pain in his right side; and he vomited a 
little, but was not purged. I saw him on the third day of his illness. 
He had cough, with rusty sputa: tongue dry and slightly brown. Urine © 
highly coloured and albuminous. Temp. 98°4°; pulse 100; resp. 36. — 
Dulness on percussion in both backs; tubular. breathing, with friction 


sounds over left back. Says he did not purchase the ham that he ate in — 


Middlesbrough, but obtained it from a relative near Ripon. There is. a 


sink in the kitchen, the pipe of which was not trapped, but ran under- — : 


ground to beneath the grating of the yard gully.’ The pantry of the » 


July 14th. No post-mortem examination. 


Cast XXIL.—Thomas Sanderson, aged 41 years, a grocer’s assistant, 
under the care of Dr. Ketchen, who took me to see him on July 12. He 


- house opens into this kitchen. I did not see himagain. He died on a 


Was serving in the shop and in good health all the day of Saturday, — 


July 7. Is living ina good, well-furnished house, and is evidently in 
comfortable circumstances. On Sunday, July 8, he did not go out, and 
about 1 p.m. ate a good dinner of lamb and potatoes. The ham he 
habitually eats at breakfast is of ‘‘ Wright’s brand,” and he brings it from ~ 
the shop where he serves. He had some that morning as usual, was taken 


— illon Sunday, July 7, at 3 p.m., but did not vomit until 6 or 7 p.m. Has 


had no diarrhoea. Had no pain in his side until! Monday. No delirium. 
Looks generally brighter than other cases I have seen. Tongue white, 
but dryish. On July 12, when I saw him (the fifth day of illness), temp. 
100° 6°; pulse 104; resp. 46. He has double pneumonia ; there is dulness 
on percussion in both backs; tubular breathing all over right back, with 


a great deal of friction sound at lower part; left back most dull over . 


upper part, where there is also tubular breathing. I did not see him. 
again. He ultimately recovered. : : 


Cass XXIII.—John Clark, aged 30 years, under the care of Dr. Hedley, 


Aa 
Lb: 


who took me to see him on July 12. He works at the North-Hastern 


Steel Works. He was not at work on Thursday and Friday, July 5 and 6, 


and on Saturday, July 7, was at home all day, except that he went out for — 
a walk. On that day he had a chop for his dinner. On the 5th, 6th, © 


and 7th he had at breakfast bacon which he purchased at X’s shop in 


Middlesbrough ; says he always buys it there. He was taken illon the — 


Saturday night, July 7, about midnight. When I saw him on fifth day 
of illness there was a little herpes on his lower lip (the first and only 
occasion on which I had noticed this symptom). Tongue moist, but 
white down the centre. Complained of a httle pain under left axilla 
when he coughed. ‘Temp. 99°; pulse 60; resp. 20. There was slight 


dulness on percussion in both backs, with a little friction sound, but no — 
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tubular breathing. The pulse was 104 on the 9th. I did not see him App. A. No.18. — “ 
_ again. He ultimately recovered. Jt was a slight attack. There were 9, pou, oe 
many similar slight illnesses as the epidemic subsided. wonie Fever in og 
Cass XXIV.—John Kay, aged 50 years, an Irish labourer, living aii noat | 
miserably in a dirty house; was under the care of Dr. Hedley. Went to ea NO ea 

work at the North-Eastern Steel Works on Saturday, July 7, at 6am., 9 sion eee 

but at 7 a.m. had an attack of shivering with headache and pain in his 
left side. Cough commenced after the pain. Has had no expectoration. 
_ When I saw him on the sixth day of his illness there was a white fur on 
tongue. Temp. 100°6° Gt had been as high ag 103°5°); pulse 104; 
resp. 30. There was dulness on percussion all over left back, with SO a 
_. tubular breathing. Right back generally not dull, but with exaggerated pe ae 
_ breath sounds. Has eaten no bacon since he had his tea on Thursday : 

evening, about 40 hours before he was taken ill. It was purchased at 
_ **German Harry’s” shop, in his neighbourhood. I did not see him again. 
_ He ultimately recovered. 


Cass XXV.—Thomas Walter, aged 38 years, a furnace-man at North- 
; _EHastern Steel Works, under the care of Dr. Hedley, who took me to see 
_ him on July 12 (Thursday). For some years he has been subject to cough. 
It appears that all the week previously he had been on the night shift, eer, 
_ and he came off work on Saturday morning. On the Saturday afternoon 
- he went on a railway excursion to Hartlepool, and felt very cold when 
_ returning in the evening. He says he was well, however, all day on 
- Sunday, and was walking about in the town. Was taken ill on Monday, 
July 9, at 3 a.m., with rigors and pain in his right side. He took an 
- emetic of mustard and milk, a favourite remedy among these labouring 
_ people ‘‘ to get rid of the slag dust,” which they regard as the cause of 
the disease. There is now (fourth day of illness) cough with a considerable 
amount of expectoration, which is rusty, with a little frothiness. Tongue 
_-is white, and a little dry. Temp. 101°; pulse 100; resp. 25 (on Monday 
- the temp was 103°). Had some delirium yesterday. There was dulness 
on percussion in both backs, with sonorous rhonchi most on right side. 
I did not'see him again. He ultimately recovered. This was apparently 
- aslight attack in an habitually bronchitic man. As regards his food, he 
P said that on the Saturday he had an egg for his breakfast, a chop for his 
_ dinner, and some bread and cheese in Hartlepool. On Sunday he had 
- some bacon slightly cooked in a Dutch oven for breakfast, and beef for 
- dinner. The bacon, he said, was from Roberts, a farm labourer at 
_ Ayresome Lane, near the workhouse. 
} - Cas—E XXVI. (Cottage Hospital, North Ormesby. History of case by 
- Dr. Knott. Autopsy by Dr. Malcomson.)—-Dennis Murphy, aged 40 years, 
an ironworker, was at his work on Monday, June 18th, and went + 8S 
to bed after a good supper at 10 p.m. At 1la.m.on 19th awoke feeling ill, 
_ with pain in right side, and later on had pain at upper part of left side of 
chest anteriorly. At 8.30 a.m. he began to vomit; the vomited matter 
contained no blood, and consisted mainly of tea and water that he had 
~ drunk. Was admitted into hospital at 7 p.m., June 21; he had then no 
a vomiting and no diarrhea. He had cough, with scanty expectoration 
_ free from bloody tinge, yellowish-white and thick. Temp. 104°4°. He 
_ complained of pain in the right side and also of pain in the left leg, 
reaching up to the knee, and he could only move it with pain and difficulty ; 
_ the toes were red and rather swollen. The right leg was normal. He 
-was much exhausted, but there was no delirium. ‘l'here were physical 
signs of double pneumonia and of pleurisy anteriorly at base on right | 
side. On 22nd in morning his temperatnre was 102° and the same in | Prec: 
Be icuvoning, At about 4 p.m. delirium set in, and continued increasing 1 Sam 
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4 until he died at 12.40 (midnight), after four days illness. ee 
 Autopsy.—34 hours after death. Rigor mortis well marked, and a0 
decomposition commenced. | aa 

| Chest.—Pericardium contains 4 oz. of fluid. No evidence of peri- — Be Peas, 
r carditis. Heart.—Right auricle and ventricle filled completely with a Wye egy 
_ tough, white, ante-mortem clot, which extended into the large vessels. 
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in the early morning hours of June 28, with a shivering fit. 
developed pneumonia “of the whole of the right lung, with prune juice 


7 


Left auricle and ventricle firmly contracted, and containing a small white — 
Right pleura.—Thick> 
coating of recent yellow lymph almost everywhere, a few old adhesions ~ 
at anterior portion of base of lung. Pleura contained about 10 ozs. of © 
dirty-looking drab-coloured serum. Left plewra.—Some recent lymph — 
Lower lobe of | 


clot. Heart of normal size and valves healthy. 


about apex of lung over a space of about 2 inches square. 





lung covered with a thin layer of recent lymph. Pleural cavity con. | 


tained about 4.ozs. of serum, clearer than on right side. 
solidated at base and all along posterior portion. 
crepitant; lower lobe friable. 
out in abundance. 
part crepitant. Lower lobe solid, except fringe of lower border. 
of upper lobe mottled, with dark and slate- coloured patches ; 
chocolate-coloured fluid ran out in abundance. 
but chocolate-coloured fluid ran out freely. 


Section 


Lower lobe more solid, 


Abdomen.—Liver.—Smooth on surface enlarged and dry, with nutmeg 


appearance on section; weight 5 lbs. 


Spleen.—Substance very friable, and on pressure seemed to melt into. 
‘Stomach, distended — 


a creamy, chocolate-coloured fluid ; weight 43° ozs. 
with gas, contained a small quantity of nile food. 
gested, with small spots of ecchymosis. 


Cardiac end con- 


Right lung con- | 
Apex and front edge — 
On section chocolate-coloured fluid ran~ 
Left lung.—Upper lobe at apex and base solid, middle — 


dirty, | 


be, 


Between cardiac’ and pyloric | 


ends and running completely round stomach, but most marked in large — 


curvature, about 6 square inches of mucous ‘membrane pale green, with 
congested vessels underneath; over about 3 inches square of the con- 
gested area dark arborescent vessels as if injected with ink (post-mortem 
changes ?). Left kidwey.—Surface smooth and even ; 
easily. Section dry, rather pale; weight 7 ozs. 
surface showed mottled, bluish- coloured patches, 
smooth depressions. Section dry and pale ; 


Right kidney.—On 


weight 6 ozs. 


Case XXVII. —(Clinical history by Dr. Hedley. Autopsy by Dr. 
Maleomson.) 


capsule strips off . 


and a few slight, “e 


R. Simpson, aged 47 years, residing at North Ormesby, a labourer at 


chemical works, was working on the night-shift, when he was taken ill, 


sputa, very rapid breathing, and profuse sweats, About the 9th or 10th 


He 


day he was better, and by. the 13th day of his illness, ¢.¢., July 10, his © 
temperature was about normal, and for some days subsequently he | 
appeared, although weak, to be recovering satisfactorily, but slowly.. On — 
Tuesday, July 17, however, a relapse took place, with high temperature, — 


rapid pulse, and evidence of double pneumonia. He died on July 24. 


Autopsy.—24 hours after ‘death. Chest.—Pericardium contained about 
Heart enlarged, — 
flabby, pale on section, and fatty looking. Right ventricle filled with tough, — 


one ounce of blood-stained serum ; otherwise healthy. 


white clot which extended into auricle and into pulmonary artery. Left. 


ventricle dilated. It contained asmall pale clot, which reached into the © 
All three aortic valves diseased, the right posterior valve had — 


aorta. 
attached to it a large fungus-like growth or vegetation projecting into the 


ventricle, of the size of a ‘small hazel nut, soft, Semi- gelatinous, and had in 
its centre a large perforation capable of admitting an ordinary pencil. — 
The left posterior valve thick and rough, had a torn edge, the torn part — 
In the sinus behind this valve was a circular | 


projecting like a soft wart. 
ulcer, } inch diam. exposing the muscular tissue. Anterior valve thick — 
and roughened. Right plewra contained about 3 ozs. of bloody serum ; old | 


adhesions firm and broken down with difficulty at base and ‘posterior and 
lateral part of lung. Left plewra also contained about 3 ozs. of bloody 


serum, and presented similar adhesions, but algo some slight adhesions 
at apex. Right lung solid throughout, save the anterior fringe. On section, 
at apex an abundant discharge of chocolate-coloured, frothy serum ; cut 
surface claret-coloured, mottled with very dark points; pieces from this 
part float in water. At base cut surface darker; pieces did not float i in 
water. Left lung. —Anterior margin of upper lobe crepitant; base solid: 
otherwise same as upper lobe of right lung ; lower lobe solid throughout 
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parts floated in water. 








ee ik cake 5 ; 
_  Abdomen.—Liver greatly enlarged; section mottled, with nutmeg Oe Ne Bevern ras 
appearance. Gall bladder nearly empty. Spleen enlarged; length about Middlesbrough = 





Abundant flow of chocolate-coloured fluid on section; portions from all App, A. No.18. Roe 


a 7 inches. Section chocolate coloured, soft, and pulpy. Stomach con- and neighbour. Coe: 


1 j 


_ mixed with bile; along the small curvature a patch of mucous membrane, 
_ size of the hand, intensely injected, with punctiform ecchymoses arranged 
_ inclusters, most marked near the pyloric and cardiac orifices. Vessels of fy 
- remainder of stomach engorged and arborescent, but membrane free from 
: hemorrhagic spots. Intestines healthy and Peyer’s patches normal. Right 
_ kidney normal size; capsule adherent; one pale cyst, size of hazel nut, 
q in substance of kidney; it-contained a pale fluid; pyramids small and 
Bi oer coloured; inter-pyramidal cortical part enlarged, pale; peripheral 

cortex thin and pale. Left kidney normal size; two small depressions on 
_ the surface ; pyramids small, almost squeezed out of existence by enlarged 
_ aad thickened inter-pyramidal substance. 


 Oasz XXVIII. (North Riding Infirmary, Middlesbrough. By Dr. Hin- 
_shelwood, resident surgeon.)—Charles Duncan, residing at South Bank, 
- aged 45 years. Admitted June 5, on the fourth day of his illness. There 
7 was neither vomiting nor diarrhosa while he was in hospital, nor any 
. delirium. The left base of lung was involved. On June 8th, the seventh 
_ day of illness, the temp. fell from 102°4° to normal. He recovered rapidly 


_ and uninterruptedly, and was discharged on June 20. Temp. chart No. 1. 


Case XXTX.—Robert Wright, aged 24 years, a fitter, under the care of 
_ Dr. Walker, who took me to see him on July 4. He said he was taken ill 
- on Thursday, June 28th, at 2 p.m., while out walking. He had not been at 
- work for the previous three weeks, because he did not feel strong, and had 3 
pain acrass his back. He said his illness commenced with pain in his 
' right side. He went into a public-house and there had ashivering fit, and, 
at the recommendation cf the publican, drank two glasses of raw brandy. 
Qn his way home he called on Dr. Waiker. He has had vomiting, but 
- none since July 1. When I saw him on July 4 (seventh day of illness) he 
had temp. 99°4°; pulse 84; resp. 40. There was dulness on percussion over 
right back, especially over upper half, with tubular breathing everywhere, ‘ 
~~ and abundant friction sounds over lower half. Left back also rather dull, 
- with harsh breath sounds. He was admitted into North Riding Infirmary 
- on the same day. Dr. Hinshelwood’s notes of the case thereafter are as 
 follows:—During the first two days after admission, viz., on July 4th 
and 5th, he had delirium of low muttering type, and was constantly trying 
to. get out.of bed. On July 6th his temperature fell from 100°6° to 99°, 
- and the delirium ceased. His bowels were first moved on that evening. 
_ From this time he steadily improved and was discharged on Jtly 23rd. 
_ Temp. chart No. 2. 


{ \ 
 Oass XXX. (North Riding Infirmary, Middlesbrough. By Dr. Hinshel- 
- wood.)—John Phipps, aged 21 years, employed at the North-Hastern Steel 
~ Works. Was at work on the night-shift on Thursday, Oct. 11. Went 
’ to bed on his return from work on Friday morning. After getting into 
bed. felt cold, had rigors, and vomited two or three times. Ultimately 
he fell asleep. Towards evening on Oct. 12 felt pain in side and could 
~ notrest. Admitted into hospital in the afternoon of Oct. 18, on second 
day of illness. Pulse 116; resp. 60; temp. 1024°. Dulness at right base 
in front and behind. At upper part of dulness coarse friction sound. 


































-*Increase of vocal fremitus, but absence of vocal resonance except over 
~ several isolated areas where it is increased. Oct. 14.—Skin and conjunctivee 
_ yellow. Pulse dicrotic. _Dulness the same. Coarse friction sounds and 
tubular breathing marked on certain areas ; towards lower and posterior 
part of lung physical signs point to fluid in pleural cavity. Oct. 15.— 
-. Urine albuminous. Upper lobe of right lung now involved. Oct. 16.— 
Whole right lung solid; tubular breathing and coarse crepitation (P fric- 


Frey 


_ tion sounds) ‘everywhere. Oct: 17.—-Restless night and slight delirium. 


_ lating in right pleura. Oct. 18.—Low muttering delirium, but not 


tained 6 ozs. of a very dark-coloured fluid, like partly digested blood peated 2 


Apex of heart displaced downwards and to left as if fluid were accumu- eh 
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violent. Apex of heart displaced more, almost to fine of nipple. Oct. 19. 


Face dusky and livid; restless and delirious during night. No change in 
physical signs. Oct. 20. —Had a good night and slept very well; slightly 
delirious. Sweated freely during night, bed quite wet with it. Temp. 
below normal. ‘Throughout all this. period of illness never had much 
cough and very little expectoration which was tough and viscid, and not 
rusty. Skin is now clear, duskiness and lividity baving. disappeared. 
From this time he steadily improved. The physical sigas indicated — 
gradual absorption of the pleural effusion and clearing up of the 
pneumonia, and by Oct. 28 he was nearly well enough to be discharged. 
Temp. chart No. 3. 
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Cast XX XT. (North Riding Infirmary, Middlesbrough. By Dr. ins ; 


wood.)—Arthur Trainer, aged 25 years, labourer at the North-Eastern Steel _ 
Works. Has always been strong and healthy until present illness. On | 
Friday, June 22, went to work as usual, but after working about two 
hours began to shiver, and felt so ill that ie had to gohome. Went to bed 


and vomited several times. On Saturday he continued vomiting and was 


‘** loose in his bowels.’”? On the Sunday he again vomited several times, 
but had no diarrhea. Then pain commenced in his left side, with cough ; 
the coughing increased the pain. Admitted Monday, June 25. He had - 
then considerable pain in left side. Physical signs showed that base of 
left lung was solidified but right lung was unaffected. June 26. Only @ 


slight pain. Urine, 30 ozs., specif. gravity 1,020, shghtly albuminous. Base — 


of “right lung now involved. Jane 27. "Slightly delirious during night. 


Urine still albuminons. June 28.—Vomited several times during pk - 


and this morning; delirious, but notviolently, all night. Urine free from 


albumen. June 29.—Delirious and violent’ all night. Urine not albu- 4 
minous. June 30.—Delirious all night, but not violent. Passing motions | 


and urine into bed. July 1—Again deliricus all night, but not violent. 


Slept a little, andis sleeping quietly this morning. “Has taken no A 


ment freely. Has still been passing motions and urine into bed. July 2. 
—-Has not passed motions and urine into bed; slept a little, and only 


slightly delirious. July 3.—Slept during night; no delirium. July 4.— 


Similar report. Temp. normal. From this time he got gradually better, 
and on July 15 was sufficiently recovered to be discharged. Temp. chart. 


No. 4. 


Case XX XIT.—Wilham Clare, aged 30 years, labourer at ironworks ; 
under the care of Dr, Veitch, who has been good enough to give me the 
following notes of the case: :—-Had been feeling *‘ out. of sorts ’’ for a week — 
or two. On the night of Thursday, December 6, had a shivering fit, 
which was followed by diarrhcea ; had vomiting on the Friday. When Dr. 
Veitch saw him first on Saturday, December 8, he had a slight cough, and. 
complained of sleepless nights, but the vomiting and diarrhcea constituted 
the prominent ailment. Temp. was 99°4°; pulse. 100; tongue dry and 
furred ; thirst, but no headache, December oe Vomiting and diarrhoea 
better, ‘put coughs more, and has pain in left side; expectoration slightly 
rusty. .Temp. JOL°; pulse 100.. Sleepless, but takes nourishment well. 
Dulness on percussion over left base of left lung. December 10.—Skin 
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dry from the first ; delirious at night; copious expectoration of olive green. 


and rusty, viscid mucus. Temperature, 102°5°; pulse 110. Dulness extends 
to nipple. Continued much the same until December 13, when temp. was - 
102° and pulse 120°. December 14.—No delirium last night. seu. 
copious and brighter red in colour, Skin moist. ‘Temp. 102°; pulse 108°, 
December 15.—Had no delirium ; perspiring freely, Sputa less in quantity 


vi! 


and more frothy, tinged only with red. Temp. 99°; pulse 90.. December. y 


16.—Left wrist stiff and painful. Temp. 99° ; pulse 80°. In a few days the. 
affection of the wrist passed off; he oradually improved and was conya-. 
lescent on December 26. Sputa sent to Dr, Klein: found to contain his 
bacillus pneumonice. 


Case XXXIII.—Owen Early, aged 63 years, a bricklayer’s inbionie st 
and an inmate of Middlesbrough ‘Workhouse. He was admitted as an 
inmate on November 13. Almost immediately after admission to the — 
workhouse he was made wardsman of the ‘‘pneumonia ward” (a ward > 


which had for some months been set apart. forthe reception and isolation 
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of cases of pneumonia admitted into the workhouse or arising therein). 
There were during the time he was wardsman several cases in the ward, 
- some of which died and some of which recovered. All these cases had 
- been brought in sick from the town. For a considerable time there had } 
‘ been no case of pneumonia among the inmates. Harly’s duty as wardsman 
’ was to assist the female nurse and to obey her directions, removing dis- 
‘ charges, and assisting generally: he was thus brought. into close and 
: constant association with cases of * pneumonia ”’ for about a month before 
4 he was taken ill. I may say that the female nurse remained unaffected. 
Mr. Longbotham says that Harly had a slight rigor on December 10, 
followed “by severe bilious vomiting, which continued on 11th, when he 
complained tothe doctor. On December 13 Mr. Longbotham says that 
- there was distinctive pneumonic expectoration and the skin was dusky. 
_ There was dulness on both sides of chest. He had no pain at any time. 
He died on December 15. Sputum was sent to Dr. Klein for exami- 
~ nation : found te contain his bacillus pnewmonie. 
Autopsy, December 16.—(By Dr. Malcomson and Dr. Hinshelwood.) 
- Plewra.—Left lung had old adhesions throughout. Right lung, old 
q adhesions on anterior surface and recent adhesions on posterior surface. 
4 Right lwng.—Grey hepatisation of lower lobe; very little fluid exudes on 
ae and pieces of the lobe sink in water. Upper lobe engorged but 
_ erepitant, and pieces float in water. Left lung atrophied apparently from 
an old pleurisy, but it is spongy, crepitant, and floats in-water. Heart 
enlarged and fatty. White tough ante-mortem clot adherent to the valves 
; of the right ventricle; in right “auricle a similar clot fills the cavity com- 
. pletely, and is moulded into it exactly. Left auricle and ventricle empty. 
_ Some hardening of mitral valves, but otherwise valves normal. Peri- 
cardium normal and free from effusion. 
‘3 Abdomen. —-Stomach greatly distended with gas and fluid. Over both 
anterior and posterior mucous surface dark arborescent vessels observable, 
_ but only ‘towards the pylorus were there distinct red and arborescent 
- hemorrhages. Similar hemorrhages observable in duodenum. Spleen 
_ rather small, but firm in consistence and healthy in appearance. Liver 
- normal. — Kidneys apparently normal. 
Braim.—Normal. 
- There was a pickled pork (home cured) ration served out on December 7 
_ and December 10, to which, as wardsman, he was entitled, and it is pre- 
P sumable that he had it. When he was taken ill on December 10 the 
_ nurse says he vomited his dinner. 


- Casts XXXIV. (North Riding Infirmary, Middlesbrough.) Clinical 
_ record by Dr. Hinshelwood.—Robert Watson, aged 25 years, employed as 
a labourer at North-Eastern Steel Works. Was quite well and at work on 
Monday, November 19, and also when he went to bed that night. About an 
hour after he had gone to bed he was awoke by acute pain in the right side. 
~ He was shivering and perspiring all night, and had no sleep. On 
20th he began to cough, and sent for a medical man. That night he took 
a dose of castor oil, which purged him. Admitted to hospital on evening 
of November 21, but was nob carefully examined until next morning. 
~ November 22. —Slept fairly during night; pain in side less acute : 
a cough, but very scanty sputa; urine albuminous. Whole of right side 
_ dull with tubular breathing and increase of vocal resonance. At the base, 
- however, the physical signs point to effusion. November 23.—Restless at 





















_ November 24 —Report similar to yesterday, but to-day complains, in 
addition, of pain in left side; dulness there on percussion and tubular 
breathing, w with crepitus (? friction). Great dyspnoea; face dusky, livid, 
~-and superficial veins congested. Apex of heart somewhat displaced 
towards left; impulse diffused and irregular; cardiac thrill. Very 
a Testless, but no delirium now or at any time since admission. Died 





4 Rhiin bay 49 hours after eS oan powerfully-built man, in fine con- 
ao dition of nutrition; extensive post-mortem lividity at sides as well a 

back of trunk, neck, and limbs ; scrotum almost black. Head.— havens 
of dura mater full of soft coagula; no separation of fibrine; vessels of 
“Teninges full; basilar artery contained a coagulum, part of which was a 








a night, but no delirium; cough distressing, but very scanty sputa.— 
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thread of separated fibrine. Brawn. —Grey matter dark seloacad substance | 


of brain firm; little liquid in lateral ventricles. 


Chest.—Left lung mode- 


rately congested ; non-adherent; all parts floated in water. Right bung 
strong, old adhesions to diaphragm ; pleura contained somewhat more 
than half a pint of turbid serum. Recent lymph on pleural surfaces 
and between lobes. Middle and lower lobes advanced to stage of grey 
hepatisation ; upper lobe much congested, but little frothy fluid exuded. 
from cut surface on pressure; all parts sink in water. Heart largish ; 

abundant coagula in all the cavities ; slightly fibrinous in the right cavities, 
put in the left auricle and ventricle very largely composed of separated 


_fibrine firmly adherent to the walls and entangled among the fleshy | 


columns and muscular irregularities; it extended also into the aorta. — 
Abdomen.——Inver large, adhering firmly to diaphragm ; on section paler: 
and coarse looking. Spleen normal size, chocolate colour on. section res 
soft, and broke down under moderate pressure, but not so pulpy asin some 
other cases. Stomach empty; presented nearly everywhere in mucous mem-. 
brane large ecchymosed patches ; the part most free from them was the — 
large curvature, but here the mucous membrane was much softened; the 
largest and most pronounced patches were about the small curvature, 


especially towards the pyloric end. Kidneys largish ; capsules stripped 


off readily without bringing tissue with them; section pale; cortical 
substance coarse looking’and disproportionately large in amount; prea 


portion shrunk, as if encroached upon. 


Case XXXYV. (Notes: by Dr. Bateman.) Mr. W. White, eed 45, con- 
tractor at iron works, was attacked with lobar pneumonia on July 8. He 
was recovering, and on the‘ninth day of illness the lung was found to be 
clearing up, and the dullness to have lessened considerably. On the 


eleventh day (July 138), he was able to get up and dress himself. On the 


thirteenth day, however, when apparently making a good recovery, he 


suddenly lost the sight of his right eye. 


On the following day the eye 


looked very dull’ and hazy, his temperature had risen, and he had 
headache and delirium. The eye became completely disorganised and 
meningitis was fully developed. He died on July 17. No post-mortem 


examination. 





ADDENDUM B. 


oe 


‘Dr. Kurtn’s Rerort on certain PatHoLogicat and other MATERIAL 
forwarded to him by Dr. BaLLaRD from. MIppLESBROUGH. 


The investigations upon which I now report have been directed to. 
determination of the following points :—_ 


{. The microscopical anatomy 


in such diseased lung, organs, 


of the diseased lung and ober 
organs or tissues of the Bodice of Middlesbrough persons dead of - 
pneumonia. Also what micro-organisms, if any, were to be found — 


or tissues ; 


characters of such micro-organisms P 


II. Whether the juice of diseased portions of lung from Middles- — 
brough pneumonia cases had the power of inducing similar pneumonia ; 
in lower animals, and, if so, whether any single species of micro=_ 
organism present in the diseased human lung had by itself the same 
power of inducing pneumonia? Further, whether—in the event of. 
pneumonia being experimentally induced in either or both of the above — 
ways in lower animals—any (and, if so, what) micro-organisms were 
to be obtained from the tissues of the animals in which the pneumonia — : 


had been thus artificially induced ?P 


and what are the 


III. In addition, inquiry was extended to another point, ase 
the pathogenic qualities of certain samples of bacon which had come 
under suspicion as having had to do with attack by pose of 


Middlesbrough people. 





T.—Microscopie Anatomy of diseased Lung and other Tissues of Persons 
Pag. eri dead of Middlesbrough Pneumonia. 


_ Microscopic examination of the diseased tissues of human subjects, with 
especial search for micro-organisms in the lung and in fresh heart’s- 
_ blood, and examination also of the hardened tissues of the liver, kidney, 
lymphatic glands, aud spleen (specimens having been prepared after 
customary methods and stained with various anilin dyes, as, for instance, 
Léffler’s methylin blue, and also after Gram’s method), failed at first in 
| the discovery of any micro-organisms. A like negative result as regards 
iain of micro-organisms followed inoculation with heart’s-blood of 













nutritive gelatine in tubes and on plates, with incubation of these at 
— 20°C. So, too, with similar inoculation of broth, of Agar mixture with 
_ broth peptone, and: of Agar mixture with beef infusion peptone and 
_ glycerine,—incubated all of them at 35—38° C., no growth ‘of any kind 
- occurred in these media. | 

_. But an altogether different result was obtained when the juice of the 
~ inflamed lung of pneumonia cases came to. be experimented with. This 
_ lung-juice was obtained thus:—Portions of diseased lung (obtained in 
several instances within 20 hours of the death of the patient) were placed 
in strong solution of perchloride of mercury, and well washed therein for 
_ five to ten minutes until the superficial parts of the lung-tissue were quite 
coagulated and opaque. Then, with a sterile scalpel, an incision was 
. made into the specimen, and the sanguineous fluid exuding from the cut 


i 





Sin 


fe, 


oe 


Me 


surface was used for making cover-glass specimens and for the inoculation 


ae 


of various culture media. | 

: - Microscopic examination of this lung-juice in a fresh state revealed the 
_ presence in it of short bacilli, singly and in dumb-bells (Fig. 1, p. 329), 
_ with here and there a bacillus (single or dumb-bell) possessed of active 
movement, spinning round and round with great velocity, or darting 
backwards and forwards across the field of the microscope in various 
_ directions. The number of such motile bacilli was very small, but in size 
_ and aspect they did not appear to differ from the others. | 


 Cover-glass specimens prepared after the Weigert-Koch method from 
the same lung-juice showed, after staining with gentian violet, bacilli 
¥ also, but in varying numbers. In some samples their number was not 
_ great, though several were under view in each field of the microscope; 
_ in other samples the organisms were extremely abundant. They were 
_ apparently of one kind; oval rods rounded at the ends, and arranged 
_ generally as dumb-bells, though in some cases a chain of three or four 
shot rods could be detected. Hach rod of the dumb-bell was now and 
- again constricted in the middle. When a cover-glass preparation is well 
_ washed the rods show at each end a deeply stained part, the middle 
- portion remaining of a faint colour, after a fashion which in former years 
_ was considered characteristic of bacterium termo. As regards length and 
_ thickness the majority of these microbes are also comparable to bacterium 
~ termo, being only twice as long as thick; but there is no difficulty in 
finding, amongst the several single and dumb-bells forms, rods of such 
- length as indicates that they are bacilli. And examination of cultivations 
of the organism further proves this. 

Amongst the single rods many are more, or less constricted in the 
_ middle, and thus resemble a diplococcus, but forms intermediate between. 
— such diplococci and distinct bacilli show their real character. So far as 
the cover-glass specimens were concerned, no definite conclusion could 


be arrived at as regarded the unity of the organisms present; but this 


‘much could be definitely said, namely, that none of the bacilli of Fried- 
lander could be found in any of the specimens from the various bodies 
examined. There were present no bacilli with a capsule, although in 
_ preparations in which the ground was not sufficiently washed there did 
_ appear around the bacilli a narrow clear halo, but of the well-known 
capsule surrounding the bacillus of Friedlander nothing could be seen, 
and, as cultivations subsequently proved, there were no bacilli of Fried- 
_ lander in these lungs. : 
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The above-m uh ones short rods with constricted centre, and the danas 
bell rods each of them with a constricted centre, could of course easily — 
be taken for the diplococcus pneumoniz of Frankel and Weichselbaum. 
As regards their size this was quite possible, though not probable, on 
account of the presence of numerous intermediate forms between single | 
bacilli and dumb-bell bacilli. Cultivations, however, proved my surmise» 


as to the absence of the above diplococcus correct. From four typical 


pneumonia cases numerous cultivations were made of the lung-juice, 


-and in none of these was the resulting growth that-of the diplococcus of 


Frankel and Weichselbaum. As will be presently mentioned, the pre- 
dominating growth, and one obtained indifferently from all the pneumonia - 
cases, was an organism which is identical in morphological characters 
with that found in the cover- glass specimens of the fresh lung-juice, and | 
this organism in cultivation proved different not only from the Frankel 
and Wiechselbaum diplococcus pneumoniz, but also oe Friedlander’s 
bacillus. Py 


Further microscopic examination of fine sections of hardened and 
inflamed pieces of the lung showed that the alveoli were filled by exuda- — 
tion. This consisted of a fibrinous or amorphous granular substance, 
and in it were numerous leucocytes, along with epithelial cells swollen — 


and detached. Different alveoli in the same and adjoining lobules 


differed from one another in. the number of leucocytes enclosed within — 


the fibrinous and amorphous exudation ; but I have not been able to fines 


red blood corpuscles in any appreciable number in the exudation, such as_ 
are constantly present in red hepatisation. Although the pieces of nee 
under consideration had the general characters of a croupous lung in the 
stage of red hepatisation, I can find leucocytes and but occasional red — 
corpuscles i in some few alveoli. The capillaries in the alveolar walls were 
much engorged, go were also the large vessels leading into or from them; — 
in the interalveolar tissue there were numerous leucocytes, but they were 
not uniformly distributed, since they were absent from one part of a 
lobule while numerously present in another part. 

As to other viscera examined :—In sections through the liver all the inex a 


cells were found ina state of pronounced opaque granular swelling; in 


some places these cells showed granular disintegration, in others char 
were filled with fat droplets. In the kidney there was slight glomerulo- 
nephritis; many of the convoluted tubes showed cloudy swellings and in 
a few straight tubes of the medulla hyaline casts were seen. | 
To facilitate detection of micro-organisms within the diseased tissues, — 
sections of the lung hardened in alcohol or in Finkler’s fluid had been — 
stained in Weigert’s gentian violet, with and without Gram’s method, — 
and in Léffler’s methylin blue. On further examination of these speci- 
mens after staining, the bacilli so numerously present in cover-glass — 
specimens of the fresh lung-juice were very difficult of detection. ‘I'he | 
reason is this: that these bacilli cannot withstand washing in alcohol; . 
it rapidly extracts from them their colouring. Here and there in these — 
sections a few of the bacilli could be detected in the interalveolar tissue — 
as well ag in the contents of the alveoli themselves, but there was no — 
comparison in this respect between the two sets of preparations. And 2 
on account of the easy decolourisation of the bacilli after sine by 
washing the sections in alcohol (for purposes of dehydration), I should | 
not like to be sure of the absence of the bacilli from the other Oren 
mentioned above, though it has to be remembered that the negative 
result of the cultivations made from the heart’s blood go far to prove the nS 
blood of the general circulation free from these bacilli. 


From the lungs of several of the pneumonia cases cultivations were _ 
made as described above. The cultivations were in gelatine, in tubes and — 
in plates at 20° C., and in Agar mixture, in tubes and in plates at 36° C. a 
(96°8 Fahr.). The organisms isolated were the following :— eee 

In a single case, a staphylococcus very slowly liquefying the gelatine ; Ae 
it takes several. weeks to produce slight liquefaction. It forms on. the: 
surface of the solid gelatine in streak cultivations a film of a whitish — 
colour with a tinge of yellow; the film increases in thickness during the ~ 











liquefaction. 


and on the surface is a prominent convex knob, thus resembling 
_ Friedlander’s bacillus pneumonie ; but it is distinctly different from it 
- in colour, and also under the microscope the cultures differ in size and 
arrangement of the bacilli. | 
In a third pneumonia case I found a micrococcus (staphylococcus) 
_ forming minute, grey, round colonies, not larger, after one or two weeks 
; growth, than the head of a small pin. This micrococcus does not 
_ liquefy the gelatine. It grows in the same way on Agar mixture, viz., 
forming small, circular, grey colonies. In streak cultivation on gelatine 
or Agar mixture this organism forms along the track of the needle a 
_ whitish-grey line. : 
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_ vation from the lung-juice an organism which, judging from the number 


the ab 


in the lung-juice in tolerably large numbers. This organism on further 
subculture (Figs. 3 and 4, p. 380) was found to correspond in morpho- 
logical respects with the minute bacilli described as present in cover- 
_ glass specimens of the fresh lung-juice. 


In gelatine plate cultivations and on the surface of gelatine over which 
_ a droplet of iung-juice had been spread with the platinum wire, there 
_ appeared after two or three days whitish-grey spots, just perceptible to 
_ to the eye, which enlarged in the next day or two into flat, translucent, 
_ greyish-white plaques, with irregular serrated outline (Fig. 6-1). During 
_ further enlargement on subsequent days the plaques became very thinned 
- out in the marginal parts and at the same time very fringed and serrated. 
_ The colonies at their maximum development, which is attained after about 
_ two’weeks, are flat, thinner at margin, thicker in centre, of a trans- 
_ Incent appearance, and of a whitish-grey colour. There is 1 remarkable 
_ difference in size between colonies growing on the surface of the gelatine 
_ plates and those appearing on the surface of gelatine in tubes. In the 
_ latter the colonies, if well isolated, grow to considerable breadth, up to 
_ #3 inch in diameter, becoming at the same time very irregular in 
_ general shape (Fig. 7, A); whereas on the surface of gelatine plate the 
- colonies retain a more regular general outline and never reach such a size 
as in the gelatine tubes; not more than 4—-} inch is the diameter of the 
largest of these plate colonies, The colonies in the depth of the gelatine 
are small and spherical, their diameter not more than that of the head 
- of asmall pin. Under a glass their colour is faintly brownish-yellow 
_ (Fig. 6-2). Ina stab culture the track of the needle becomes, on incuba- 
_ tion, marked as a whitish-brown line, composed of minute spherical 
- colonies closely aggregated. When the growth reaches the surface it 
_ spreads out into a greyish-white thin film, with serrated margin. On the 
surface of gelatine in streak cultivation the growth forms a whitish, thin 
- film, which gradually enlarges in breadth, and as it does so assumes a 
_ very irregular ana serrated outline; in the middle, 7.e., in the track of the 
needle, the growth is thickest. After about a fortnight the growth has 
_ reached its height. The character of the growth is the same in Agar 
- mixture, except that it takes place much more rapidly, being incubated at 
36°C. The serrated outlines of the colonies of a streak culture on the sur- 
face do not appear till the growth has somewhat progressed in extent. All 
_ these facts prove that this bacillus grows very much more copiously and 
more rapidly when in contact with air. It belongs, therefore, to the class 
~ which is called aerobic. Alkaline broth inoculated from the growth and 
incubated at 36° C. (96°8 Faht.) becomes uniformly turbid already after 
_ 24 hours, and the turbidity increases during the next day. A whitish, 
- loose, powdery or floccular precipitate makes its appearance, and this by 
_ the end of the week is considerable in amount. By this time there are 
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first few weeks, and only after two weeks or more is there any trace of App. 
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But in all the pneumonia cases examined there was isolated by culti- Bacillus in 
every case: 
; zi 5 4 z presentin the — 
of colonies that appeared in the plate cultivations, must: have been present lung-juice. 
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Me 5 : ° . = Ue 
bus _ In another of the cases there was present a short bacillus which does near . 
_ not liquefy the gelatine and which forms round flat colonies of a whitish Middlesbrough 
_ colour with a fringe of pink. In stab cultures of this bacillus the track er IE ines 


_of the needle is marked after several days incubation by a whitish line, Dr. Ballard. 
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Poakiont on the surface, occasionally, a few small scales and. particles 
loosely aggregated as if attempting to form a pellicle, but there is no 
distinct pellicle formed. 'The culture does not, even after many weeks, 


lose its turbidity. On potato (steamed for 40 minutes), the growth at 


36° C. forms after 24-48 hours a thin moist film, irregularly outlined, and — 
of a faint yellowish-brown tint. ‘The film increases in breadth and slightly 
in thicknéss during the next few days, and iis tint becomes more pro- | 
nounced. At the ead of a week or ten days the growth hay reached its 
maximum, and looks now like a mone brownish-yellow film, corrugated, 
and irregularly outlined. . 
Hxamining the bacilli of these various dinr eaten in the fresh state, 
as well as after drying and staining in the same way as those obtained 
from the fresh lung-juice, their identity with the latter cannot be 
doubted. Samples taken from the cultivations on gelatine or Agar 


mixture, and examined in the fresh state in a drop of sterile salt 


solution, show that the great majority of bacilli (single or dumb-bells) — 
are resting, or exhibit only the ordinary Brownian molecular oscillation ; — 
while a minority of them is actively motile, darting to and fro, or 
spinning round and round. The number of these motile bacilli is greater 
when the sample is taken from the superficial layer than when itis 
derived from the depth, e.g., from the depth of the thicker part of a 
culture several weeks old; hence a sample from a recent culture, where > 
the film is everywhere thin, shows more motile forms then if derived 
from an old culture, e.g., after several weeks. [It must be clearly under- 


‘stood that there is no question here of accidental contamination of my 


cultures. I have devoted to this point special attention, and I have — 


examined specimens made of large numbers of colonies from excellent — 


very morpho- 
logy under 
further sub- 


culture. 


plate cultivations, from which at the same time further plate cultivations — 
were made, the progress of which proved the purity of the colonies : 
furnishing in the first instance samples for microscopic examination.j It 
is extremely curious that I have not met with any of these motile bacilli — 
in cultures made in alkaline broth peptone, after three or more days : 
growth. After 24 hours and during the second day one meets with some i 
that are motile, but later on these forms areabsent. ‘This is, I presumed, 
connected with want of oxygen supply, since such a culture in fluid broth _ 
would in this respect be incomparably worse off than a growth of the 4 
bacillus on the surface of gelatine or of Agar-Agar. For testing the 
question J started from a given colony in a gelatine plate cultivation two ‘ 
series of subcultures: (1) in alkaline broth, and () in gelatine ee 
or in a gelatine by streak culture. After a few days growth, on examining — 


‘the specimens, I found that the motile forms were not present in series (1), 


but were present in series (2). I then made from the broth cultures — 
destitute of motile bacilli, farther gelatine plate cultivations and gelatine 
tube cultivations. On samples being examined in the fresh state after — 

a few days growth, IL found that the motile forms were present in them. | < : 


In all cultivations there are present amongst a majority of short duumb= 9 
bell bacilli, some single bacilli that are conspicuously longer than the rest, 
and about whose bacillary nature therefore there can be no doubt. a f 
this connexion, I refer the reader to the photograms accompanying this — ‘ 
report. At first sight one would, I admit, be inclined to regard these — 
longer bacilli as accidental contaminations, and not as of the same sort ; 
with the rest; and this view I myself took when first meeting with them — 
in cover-glass specimens made from tube cultivations. But I have now : 
thoroughly convinced myself that these longer bacilli are really of the 
game species as the short ones, since in cover-glass specimens from well- 
isolated colonies growing in very carefully prepared plate cultivations, a — 
few of these longer forms are always to be met bitael amongst a a multitude : 
of short oval bacilli and dumb-bells. ao. 


ft 


In specimens taken from cultures several wees old there are numerous — 
forms present which indicate an involution and degeneration of the — 
bacilli; the bacilli become very much thicker, almost spherical or slightly — 
oval, and ultimately the protoplasma disappears leaving behind an empty — 
sheath, The same involution process occurs in the long fOr which — ; 
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become very much thicker, irregular in, outline, and ultimately their 
_ protoplasma becomes granular and disappears (Fig. 5, p. 331). 

_ ~ [have paid special attention to spore-formation in these pneumonia 


bacilli, but have failed to see anything that would indicate it. Neither 


f 


_ on gelatine, nor on Agar mixture, nor in broth, nor on potato, have I 


_ seen in the bacilli that appearance of bright corpuscles which in other, 


bacilli is known to be connected with and to lead up to the formation of 
_ spores. I have seen in some of the longer bacilli appearance of irregular 
_ granules,* but these could not be identified with spores, being evidently 
_ connected with granular degeneration. The aggregation at the ends of 
q the short forms of protoplasm staining readily with dyes has already 
_ been mentioned ; it is a character common in many species, particularly 
_ in those formerly considered as belonging to bacterium. 

In addition I have made a series of experiments which seems to me to 
confirm my other observations as to the absence of spores in these 
. bacilli. Drying thoroughly samples of thin film from cultures several 
days to several weeks old, on sterile cover glasses, and introducing the 
_ latter into test tubes containing sterile broth which are then incubated 
_ at 37° C., it will be found that the test tubes remain free from growth. 
; It is necessary, however, for success of this experiment, that the film in 
_ question be very thin and the drying complete; if the film be not thin, 
_ the drying will need to be very prolonged to ensure killing all the bacilli 
_ that are present. | / | 

Also, 1 have, after inoculation of broth tubes with matter of active 
cultures (gelatine and Agar Agar) several weeks old, exposed such tubes 
_ for five minutes to a temperature of 75° C. Upon subsequent incubation 
_ at 37° C. these broth tubes remained altogether free from growth. 

_ It would appear then that complete desiccation or exposure for five 
_ minutes to a temperature of 75° C. alike suffice to kill these bacilli. 

er: Measurements were made of the bacilli in dried and stained specimens 
_ from active colonies in gelatine plate cultivations. The single bacilli 
_ Measure in length from 0°6 to 1°6 micromillimetres (some examples are 
- much longer, up to4 and 5m.m.), the dumb-bells from 1°2-1°6. The 
_ thickness of each sort is about 0°5-0°6 micromillimetres. 
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: IL.—Haperiments on Animals with diseased Iung-tissue of Human 
¥ a | Human diseased Lung. 


_. Haperiments on Gwinea-pigs.—(a.) With a few drops of lung-juice from a 
severely inflamed human lung, I,on June 25th, inoculated, subcutaneously 
in their inguinal regions, four guinea-pigs. One of these guinea-pigs was 
found ill on June 27th,—being very quiet, its coat rough, its breathing 
_ very rapid. It was found dead in the morning of 28th June. On post- 
_ mortem examination there was, at the seat of inoculation, slight discolora- 
tion; the lymph-gland near the seat of inoculation was congested ; the 
spleen small; kidneys and liver congested; both lungs severely congested, 
large portions in a state of red hepatisation. The other three guinea-pigs 
_ did not show any distinct illness; certainly none of them died. 
 (0.) With a few drops of lung-juice of a severely inflamed portion of 
human pneumonia-lung I inoculated on June 26th four guinea-pigs, each 
in the inguinal subcutaneous tissue. On July 3rd one of them was 
found dead. Post-mortem.—The lymph glands near the seat of inoculation 
were red and swollen; the connective tissue around was congested; the 
peritoneum inflamed; the spleen small; the right heart distended by a 
blood-clot; there was pleuritis with much fibrinous exudation ; and both 
_ lungs were extremely inflamed, the greater part of one and a considerable 
_ part of the other being almost in a state of red hepatisation. 
__ From the heart’s blood of the guinea-pig (a.) dead on June 28th and 
iso from the hear't’s blood of guinea-pig (0.) dead July 38rd, a large 


\h 












——- 








\ : ae Sretitons in m ossession, taken from gelatine cultures several weeks old, show all their 
 hacilli swollen and Pvatines and ineach of them a central dark granule (spherical or oval in 
_ shape) which has stained readily with ordinary dyes: 
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_being-a severe form of pneumonia, associated with congestion of the liver 


number of cultivations were made in andon gelatine, and in‘and on Agar, 
in tubes; but no growth of any kind appeared in them. Cover-glass _ 
‘specimens, however, made of the lung-juice of both guinea-pigs, revealed 
the presence of the bacilli chiefly as dumb-bells, in size and general aspect 
identical with those already described as obtained from the human lung- 
juice. At the same time a large number of test-tubes containing gela- 
tine, as well as test tubes containing Agar mixture, were inoculated with 
juice of the inflamed lung of both guinea-pigs, and in each of these tubes 
a successful crop was raised of the same bacilli as had been obtained in 
similar fashion from the human pneumonia-lung. As a matter offact, 
too, from both samples of human lung used for “the inoculation of these 
guinea-pigs successful cultivation of the bacillus described above had 
been obtained by precisely similar processes. 


For further testing whether the inflamed lung-tissue of the guinea-pig 
(a.) dead on July 38rd did actually contain the virus, inoculations were © 
made with its lung-juice in two other guinea-pigs. One of these was 
found very ill on July 5th; coat rough, breathing very rapid, the animal 
huddled up, and its eyes sunken. lt was found dead in the morning of | 
July 6th. Post-mortem.—Right heart distended by blood clot ; peritonitis Ha 
spleen small ; kidneys and liver congested ; both lungs severely inflamed. 
From the lungs of tbis animal successful crops of the bacillus were raised ; 
and cover-glass specimens made of the fresh lung-juice revealed the 
presence of the same bacilli. From the heart’s-blood no bacillary growths 
could be obtained by culture. 

From this series of experiments we learn, then, that by inoculation 
into guinea-pigs of matter of the human pneumonia-lung, illness and 
death is produced in a small per-centage of these rodents; their illness 











and kidneys; the spleen, however, remaining small. ‘This absence of the 
spleen enlargement, taken together with the absence of the bacilli inthe 
blood after death, shows this induced illness to be different from septic _ 
infection as commonly understood. 

In three other series of experiments with guinea-pigs the same positive 
results were obtained. In each of the three, two guinea- pigs were — 
inoculated with a few drops of lung-juice of a guinea-pig dead of the 
disease [produced either by inoculation with blood of mice dead of the 
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same disease, or produced by particular samples of bacon, as will be — 
‘shown later on], and in each series one guinea-pig died with pronounced — 
disease of both lungs, the right ventricle distended by blood clot, andthe — 
spleen small. — | a 

Haperiments on Miro. —With a droplet of human lung-juice I inocu- a 
lated four mice on July 6th. All four animals were ill on July 7th; E 
coats rough; animals very quiet and drowsy; breathing rapid ; eyes o 
small. One ‘of these mice was dying the same evening, and was found. — 
dead on the morning of July 8th. A second mouse was found dead on 4 


the morning of July 9th. ‘The other two mice,—though still very quiet, 
unwilling to move, and with rough coats on July 9th,—got gradually — 
better and had quite recovered by July 14th. a 

On post-mortem examination of the above two dead mice the following er. 
conditions were found: in mouse (1),—spleen enlarged and dark; liver 
and kidneys show hemorrhagic spots; pericardium contains sanguineous — 
fluid; both lungs very much inflamed, almost solid; mouse (2), peri- 
tonitis: the intestines much distended by mucus; liver congested; 
spleen slightly enlarged and dark; both lungs show very pronounced 3 
inflammation. In the lung-juice and in the spleen bacilli were present — 
in considerable numbers ; they were morphologically of exactly the same 
kind as described above, and, as cultivations proved, were also in other 





respects identical with them (Fig. Hs: aan) ; a 
In addition I have to mention that two mice inoculated with lung- a 







juice of a guinea-pig, and other two mice inoculated with lung-juice of 
a mouse dead after inoculation with the juice of the human inflamed | 4 
lung, became ill in the same way. The majority of them (three out ote 





s four). died, and. on post-mortem both lungs were found much inflamed, 


_ the spleen large and dark; in one case also the intestine was distended by 
mucus. ‘ 
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- Wesee, then, from these experiments that mice are more susceptible 
_ to the disease than guinea-pigs; and further, that while in both species 
of rodent the lungs are chiefly affected, in mice the spleen it in addition 
found dark and enlarged. ~ 
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The next step was to study the action on animals of the bacillus 
isolated from the human lung. For this purpose cultures in alkaline 
_ broth were made from a pure cultivation, and a few drops of them were 
injected subcutaneously into guinea-pigs and mice. 


__ [Rabbits were not used in the above series of experiments for inocula- 
tion with lung-juice, on account of a great mortality from a not-ascer- 
tained cause obtaining during last sammer amongst them. But later on, 
in the autumn, I tried the effect of inoculation of them with cultures of 
the bacillus by subcutaneous or intravenous injections. On subcutaneous 
injection of a drop or two of the active broth culture into the groins of two 
rabbits, a tumour could be felt here in each animal after about 48 hours. 
This tumour, however, at about the end of the week, began to subside. 
_ In one rabbit, which died on the eighth day, no disease was ascertainable 
_ In the viscera of the chest or abdomen, though about the seat of inocula- 
tion (or more correctly speaking, between the fascia and the muscles of 
the thigh) there was purulent matter. The second rabbit died after three 
_ weeks with nothing abnormal visible at or about the seat of inoculation. 
There was in this animal a small amount of sanguineous pericardial 
exudation, and hyperemia of the lungs; the spleen was small, and the 
_ liver congested. I must, however, state that about the same time 
_ (October) there still persisted the great mortality of which I have spoken 
~amongst,other rabbits not subjected to experiment and in these, as well 
_ as in those dead during the summer, hyperemia of the lungs and liver 
was ordinarily present. In addition 1 have injected a considerable 
- amount, about 4—1 cc., of active broth culture of the bacillus obtained 
_ from the human lung directly into the vein of the ear of the rabbit. 
- our rabbits were thus experimented upon, but they remained. well. 
_ From these facts I am disposed to infer that rabbits are unsusceptible to 
this disease. | | 


~ On September 22nd I inoculated, subcutaneously into the groins of 
_ two guinea-pigs, a few drops of a milky mixture of the bacillus growth (on 
- gelatine) in salt solution. 

After 24 hours the guinea-pigs were noticed to be quiet; after 48 hours 
_ very quiet, unwilling to move; they were huddled together, and their 
coats were rough. At the seat of inoculation a slight swelling could be 
felt in each instance. On September 26th they were much livelier; in 
_ each a firm corded swelling could be felt at the site of inoculation, ‘The 
_ swelling gradually disappeared, and by the beginning of October the 
animals appeared normal. 
































_ a broth culture 24 hours old: a few drops of this being introduced sub- 

 cutaneously into the groin. On September 28th the animals were quiet ; 
on September 29th they were very quiet, huddled together and unwilling 

_ .to move; and when they were induced to move they were very unsteady 

and shaky. Their coats, too, were rough. 

On September 30th they were better; coats smoother, and they were 

livelier. In a few days they had quite recovered. 

_ Other two guinea-pigs subsequently inoculated from an Agar culture 

; _ three months old showed no disturbance of their normal condition. 

- The results of the inoculation of mice proved very positive, inasmuch 
_ ag subcutaneous inoculation produced illness in all, severe illness and 
death in the large majority of the animals. It is unnecessary to detail 
all these cases, their number being considerable: I mention therefore 
_ only general conclusions. Cultiyations in broth, cultivations on gelatine, 
are 





4 - On September 27th two additional guinea-pigs were inoculated with ; 
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e hoe, A. No. is. and sanivaeone on Agar Haine digitbuseds in aaa salt solntion;' were 
used, and the results were uniform, viz., after 24 hours the animals were 
_ monic Fever in found ill; they were huddled up, their coats rough, eyes small, ner aa 
_ Middlesbrough rapid ; they were quiet and drowsy and unwilling to move. ‘Next mr - : 


Oh Pleuro-pneu- 


ad af - 
ioe ov within day or two, some of them were found worse or already dead ; 


Dr Ballard, few recovered. Death may take place between 24 hours (or even 
20 hours) and 72-96 hours; it may be even longer delayed. On vost- 4 
mse a ) mortem examination the following is found: at the seat of inoculation — 
ene there is great congestion; the spleen is dark and enlarged; in half — 
ss the cages the intestines are distended with mucus; the kidneys and 
Roan liver are congested ; the lungs in all cases are in a state of more or less if 
severe inflammation, larger or smaller portions being ina state of red _ 
BF Gest | hepatisation. ‘ 
i) oe he mice that did not succumb see inflammation of the skin at the © 
ages seat of the inoculation, leading in some cases to sloughing of the skin — 
. hereabouts; but eventually healing was effected. Three such mice, — 
after the lapse of two months, were re-inoculated with broth culture, yy 
which was at the same time tested on two control mice. The control _ 
mice died with the symptoms of pneumonia, while the above three mice 
‘remained alive; they were quiet the second day, but were quite lively % 
and again normal on the third day. a 

. * Cultivations were made of the heart’s-blood (Fig. 7, C) of the dead mice, 
“sof their diseased lung-tissue, and of the spleen in several instances, and — 
noe in all the bacillus was recovered very easily; in plate cultivations of these 

: materials the colonies came up in large numbers. Cover-glass specimens 

too made of the fresh blood (Fig. 2,/p. __), lung, and spleen showed the 

Sy Sd bacillus pneumonie present in considerable number. In no case did I 

| ee oe find in the resulting cultivation of the heart’s-blood; of the spleen, or of — 

. the diseased lung, any other ‘organism. except the bacillus pneumonie. 


Several experiments were made on mice by feeding them on bread 
soaked in broth cultures, and with gelatine cultures of the bacillus — 
pneumoniz. Out of 10 mice thug fed two died after 48 hours, one was 
found dying on the 6th day, and one on the 13th day. In all of these — 
_ there was pronounced pneumonia of both lungs, amounting to red hepa-— 
tisation of considerabie portions of lung-tissue. Also, there was ele ee 
ae ment of the spleen. In the two mice “dead after 48 hours the intestines 
ae were found much inflamed and filled with blood and mucus. 

a By cultivation of heart’s-blood of these mice no bacillary growth was 
obtained, but from thew jnng-juice numerous colonies of this bacillus 
| were obtained. ) 
‘ “Mice and guinea- 


pigs inoculated TInoculations of a large number of mice were made with hart ’sHleed 
with blood and and lung-juice taken from guinea-pigs and from mice, dead of the disease , 
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“fsperimenta after inoculation with material of the human pneumonia cases other than 
rodents... i’ the lung, and by these means also fatal results were obtained in the great 


_) majority of cases. The post-mortem examination in such cases showed _ 
~~ the disease of the lungs and spleen, but only in half of their number was 4 
? the intestine found distended with mucus. Cultivations made in gelatine 
from the heart’s-blood and spleen of some of these mice, a very 
Lees a numerous colonies of the bacillus pneumonia. 

hea Two guinea-pigs were inoculated with heart’s-blood and lung-juice of 
oe a mouse dead of the disease induced in it by inoculation with juice of a 
human pneumonic lung, and two other guinea-pigs with heart’s -blood 
and lung-juice of a motise dead of the disease induced by inoculation of 

ioe _ cultivation of the bacillus pneumoniz. Of each set, one guinea-pig died, 

/ on the 3rd and 4th day respectively. Both lungs in both animals were 
ay found extremely inflamed, but the spleens were not enlarged. Fy 
Se The cultivations obtained from the heart’s -blood, lung-tissue, or spleen, 
of mice dead of their induced disease, were tested on other mice by sub- 

‘ey cutaneous inoculation of broth cultures, and these proved. to be as 
Oe virulent as those obtained from the human lung; but I have noticed that” 
See by repeated subculture the virulence becomes less, inasmuch as a fatal — : 
ee ) termination of the disease becomes rarer; but the animals nevertheless _ is 
Saas show distinct illness. | 
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ss GENERAL ConcLUSIONS FROM THE ABOVE EXPERIMENTS. : 
_ Ll think I am justified in drawing the following conclusions :— monic Fever i 
_ (1.) In the diseased lung of the Middlesbrough pneumonia cases pares foc 
there were present in large numbers short bacilli, that are not hood; by 
Berens Friedlander’s bacillus nor the diplococcus pneumoniz of PF. Ballard.” 
A Raae Frankel and Wiechselbaum, but which upon cultivation and | . 
aS inoculation into rodents appear to be a definite species, dis- + yt erg 
a - tinctly different from either; I therefore call this bacillus the 
| Bacillus Pneumonice. asinine F 
_ » (2.) Neither Friedlander’s bacillus nor the diplococcus pneumonia 
. of Frankel and Wiechselbaum was obtainable from this human 
| pneumonic lung by cultivation. | 
_(3.) The lung-juice of this pneumonia when inoculated in guinea-pigs, 
bi 3 and especially when inoculated into mice, produced an acute. 
| disease, of which the chief and constant. anatomical lesion was 
beh severe inflammation of the lungs. Mice were more susceptible 
. than guinea-pigs. 
 (4,) Artificial cultures of the “ bacillus pneumonie ” from the human 
Se) lung or from the blood of an experimental mouse proved very 
virulent to mice, less so to guinea-pigs. In mice these bacilli 
produced the same fatal disease as mentioned above, with con- 
es. spicuous pneumonia. C Nee 
__ _(6.) The blood and lung-juice of mice and of guinea-pigs dead of the Bae 
2 disease experimentally induced by the materials from the ke 
several above-recorded sources, produced on inoculation into 
other mice and guinea-pigs severe pneumonia terminating 
fatally. . 
- (6.) In all experimental animals dead of the induced disease, the lung- 
juice (in mice also asa rule the heart’s-blood and the spleen) 
Dei contained the bacillus pneumoniz. — 3 
ae'h7.4) By feeding mice with artificial cultures of the bacillus, the same 
} pneumonia was produced, but not in so large a proportion of 
experimental animals as by inoculation. 


































IIl.—Haperiments with certain Samples of Bacon. 





An interesting series of experiments was carried out with certain 
_ samples of bacon sent by Dr. Ballard from Middlesbrough. Of these 
- samples, the history of which and other points connected with them will 
be found in Dr. Ballard’s report, some produced no result upon mice fed 

with them, while other, samples produced severe pneumonia when 
administered as food, both in guinea-pigs and mice. ator aa 
On June 29th I fed with a particular sample of bacon* four guinca-pigs Feeding experi= 
and four mice. On June 30th all the mice were quiet, huddled together, todents. 
their coats rough; one was particularly noticed breathing very rapidly, | 
and as being very ill. It died towards the evening. On post-mortem 
examination, both lungs were found very much congested, the spleen was a 
’ slightly enlarged and showed some very dark patches. Inoculation of it 
culture tubes with heart’s-blood proved negative. On July 2nd the three 
' remaining mice were still ill, but looked better. The guinea-pigs did not 
show any alteration in their condition. ents 
On July 7th I fed 11 mice and four guinea-pigs with samples of the Sih 
_ bacon (three mice and two guinea-pigs with sample No. 3+; four mice 
_. and two guinea-pigs with sample No. 4£; four mice with sample No. 58). eae 
aon J uly 9th all the mice and two of the guinea-pigs looked ill; hair Positive results, as 
_ rough, the animals very quiet, unwilling to move, eyes almost closed, eae 
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* Captured June 27. Case XII., Addendum A. 

+ Captured July 5. Case XVII., Addendum A. 

t Captured July 5. - Case XV., Addendum A. ‘ 

§ Another sample from same lump of bacon, captured later, viz., on July 5, 













On Pleuro-pneu- 
~monie Fever in 

- Middlesbrough 
and neighbour-. 
hood’; by 

ee Dis Ballard. 








a 
transmissible 
‘from rodent to 


App. A. No. 18, 


eee rapid. On the evening of this day the condition He some grow is 


worse, and in the morning of July 10th one mouse (fed with No. 3) was 
found dead. One mouse was dying (fed with No. 4), and it died foci 
the day. One guinea-pig was dead (fed with No. 4). The other guinea- 
pig died on July 16th, with pneumonia of both lungs. 

On post-mortem examination, in both mice the lungs were very much 
congested, and the spleen was slightly enlarged and dark. In the guinea- 
pigs both lungs were very much inflamed, the greater portion of the lower 


half in a state of red hepatisation ; kidneys and liver congested; spleen 
not enlarged; right heart distended by clot. 








ni 


Gultivations were made in gelatine tubes from the lung-tissue of the 


dead mice and guinea-pigs, and the bacillus pneumoniz was obtained in 
all the experimental tubee.: With the lung-juice of one guinea-pig 5 
inoculated two mice. On July 11th, %.¢., after 24 hours, one of the mice 
looked decidedly ill; coat rough, breathing rapid, eyes small, animal 
drowsy. In the evening this animal died. On post-mortem examination | 
both lungs were found much congested, spleen dark and slightly enlarged. 
Successful cultivations of the bacillus pneumonie were obtained from the 
_ heart’s-blood of this mouse. 

Another of the mice fed on July 7th with No. 3 sample of bacon, died 
-on July 11th. In this case also both lungs were found much congested. 
With the lung-juice of this mouse I inoculated two guinea-pigs. 
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On July 13th one of these guinea-pigs was found dead; both inde e 


were extremely inflamed, whole lobes being in a state of red hepatisation 3 
spleen not enlarged. With the lung-juice ‘of this guinea-pig I inoculated 


other two guinea-pigs. One of these animals was found dead on July — 


15th. Post-mortem examination showed pericarditis with sanguineous 


exudation; both lungs much inflamed; slight pleuritis; spleen smali; 
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right heart distended by blood clot. Successful cultivations of the bacillus | 


pneumoniz were obtained from the lung of this guinea-pig. 


In addition to the above, a considerable number of mice were experi- 
_mented upon by feeding with various samples of bacon sent by Dr. Ballard, 


and in a large proportion of them illness of the same character was pro~ 


duced. In about 50 per cent. death ensued between 24 hours and 72 _ 
hours. On post-mortem examination, the lungs were found inflamed, the 


spleen more or less enlarged, and in some cases the intestine was con- 


gested and filled with and distended by mucus. Pathologically, the lung | : 


lesions, together with morbid changes in other viscera, showed the 
induced disease to be identical with that which had been produced in 
guinea-pigs and mice, alike by inoculation of the juice of the human 
pneumonic lung and by inoculation of the bacillus pneumonize obtained — 
by culture from the diseased lung of man and from the experimental _ 
animals, Further, it appeared that from mice and guinea-pigs infected — 


by the bacon with pneumonia, the same bacillus pneumonize was recover- _ 


able by cultivation. 

Lest it be inferred, in view of subsequent. accidental infection of my 
stock of rodents recorded below, that the positive results of these feeding _ 
experiments were due not to virus contained in the bacon but to extension _ 
in common-place fashion among the general stock of rodents at the Brown > 





Institution, of the pneumonic disease previously induced there in certain. : 4 
experimental animals, I lose no time in stating that no such explanation — 


is admissible. At the date, and during progress, of the above feeding — 


experiments, there was no extension whatever of pneumonic disease from 


animal to animal such as was observed later in the year. Not only were 
the experimental animals of June and July kept separate from all other — 
animals at the Brown Institution, but each experimental series of rodents” 
was kept separate from other series. Moreover, none but experimental 
animals were at this time attacked by pneumonic disease ; and further, when ~ 
successful results were obtained, the interval of time between experimental 
feeding or inoculation and the appearance of the induced disease was of — 
fairly equal duration in all cases. ‘There can be no question, then, in my — 
judgment, that certain samples of this Middlesbrough bacon did really 
contain a virus which produced in guinea-pigs and mice fed with pial 
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samples, disease of the lungs in no way distinguishable from that induced App. A. No. 18. 
in other rodents by inoculation of lung-juice obtained from the bodies of Te 
persons dead of Middlesbrough pneumonia. On eee cate 
a From two samples (Nos. 3 and 4) of the bacon, however, which had Me Pe 
- been kept for three months, [have since made a large number of gelatine- hood; by > 
plate and gelatine-tube cultivations, and have isolated hereby several Dr Balird. 
- species of micrococci and several species of bacilli; but without obtaining a 
_ the bacillus pneumoniz. Mice, too, fed with these samples at the same 

time that the cultivations were made from them, did not suffer any illness. 
_ It was now found, as regarded several other samples of bacon which had 


_ two or three months previously produced illness and death of mice fed 
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with them, that they had lost the power of similarly infecting these 
- animals; and further, it was found that when these same samples were 


used for inoculation of culture media no growth of the bacillus was 


- obtainable. 
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Accidental Infection of Animals. 


Bar cae 


An unexpected and highly interesting confirmation of the inference 
as to causative relation ot the bacillus described in the previous pages to 
~ pneumonia is supplied in the following observations :— 


During the months of November and December 1888 and January 1889 
there occurred at the Brown Institution numerous deaths among mice and 
- guinea-pigs which though not the subjects of experiment, had been kept 
- in the same room with the mice and guinea-pigs that were inoculated and 
fed with ctiltures of the bacillus pneumonie. Two dozen mice and about 
40 guinea-pigs died, and on post-mortem examination there were found in 
them appearances absolutely identical with those found in the animals 
that had been inoculated with cultivations of the bacillus pneumoniz. 
In both mice and guinea-pigs there was extensive pneumcnia, pleural and 
- oceasionally pericardial exudation; in some there was peritonitis, and 
the intestines were inflamed and filled with sanguineous mucus. In the 
“mice the spleen was dark and enlarged, but in the guinea-pigs the spleen 
was not altered. 


_ With the juice of the inflamed lung-tissue and with heart’s-blood of 

some of these mice, cultivations on gelatine were made. From the 
_heart’s-blood of some of them colonies of the bacillus pneumonia, but 

no other organisms were obtained; from the heart’s-blood of others no 

organisms whatever were obtained. But in all samples of lung-tissue 

tested very large numbers of colonies of the bacillus pneumonia made 

their appearance on the inoculated gelatine. Morphologically and py 
culturally these bacilli were absolutely identical with those obtained from hear 
the human pneumonic lung. With these cultures, and with subcultures 
from them, healthy mice were inoculated, and again the result was the ey 
“same as that obtained on inoculation of material from cultures of the a 
bacillus pneumonie from the human lungs. 


_ During January 1889 three monkeys died at the Brown Institution. 
The animals bad for a few days previous been very ill; their skin felt 
hot, they had very rapid breathing, and were sleepy and drowsy. On 

post-mortem, the lungs showed lobar pneumonia; whole lobes, well 

mapped off from the rest, were found hepatised. Microscopic sections 

through the diseased parts showed a precisely similar condition to that 

observed in the human pneumonic lung ; viz., all blood vessels distended fe 

blood ; the alveolar cavities containing a network of fibrine threads, and ! 

between round cells and a few red blood discs. On most careful search, me: 
neither in the lung nor in any other organ was there any trace of tubercle | Pag a, 
to be found, on ie ae 
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culture on gelatine, made with minute particles of the diseased parts. Fo eee 
the lung-tissue, there appeared, after two or three days, on the gclatine — 
innumerable colonies, which later on and in further subculture possessed 5 

characters identical with those of bacillus pnemonire. No other organis me. 
were present in these cultures. 
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Inoculations of mice with cultures of the organism from the ee s 
lang produced death of some of them; the post-mortem appearances 
being identical with those produced in mice after inoculation with the | 
bacillus pneamonie from the human lung. From these mice, cultiva- — 
tions from the heart’s-blood and the tissues of the diseased lung were 
made, and colonies of bacillus pneumonia were obtained in large Bae : 





ADDENDUM C. 


Manvracture or Bacon In MIDDLESBROUGH. 
The remarkable coincidence between the area of the epidemic prevalence — 
‘and the area supplied with bacon by the bacon-makers in Middlesbrough 
and its practical limitation to this area, together with the fact that the 
vera causa of the malady was a specific and hitherto unrecognised bacillus, 
which atthe least may be said to have been found in bacon prepared in 
Middlesbrough (although not confined to such bacon apparently); and 
in addition the apparent fact that the pneumonia of the kind eet ae 
in 1888 (whose most marked characteristics were its commilnicnhiloa 
and epidemicity) was something novel in the town’s experience, raises 
an interesting and not unimportant question. How came the specific — 
bacillus to be introduced into the place, and how came the bacon to be ~ 
infected? Although I am not in a position to solve these questions ‘ 
satisfactorily, it may be useful to state some facts which may be thoushy 
of as supplying data, towards its solution... an 


There are four establishments in the town of Middlesbrough 4 in hick: ‘ 
American salted pork is converted into the pale (mild) sort of bacon 
preferred by the labouring classes in this part. of Hngiand, and whose 
trade is confined to the town of Middlesbrough and the adjacent Local — 
Board districts. One of these establishments’ very much surpasses the © 
other three in the extent of its manufacturing business. I designate 4 
the establishments T., J., W., and X. (see p.219). Three of these factories _ 
are situated in the northern section of the town and one in the older 
_ part of one of the southern sections. Speaking generally, the process is 
the same in all four establishments, and consists in washing the re 
draining off some of the water, and drying off some that has been-— 
absorbed. But there are peculiarities about each establishment which — 
require pointing out. The plans in Addendum to this report, Numbers tg 
2, 3, and 4, will assist in understanding them. 


Plan 1 relates to the establishment T. All parts of the process” are 
carried on within a building erected upon what would otherwise be the | is 
backyard of the dwelling-honse. The ventilation of the building is by — 
a door opening into the street and by two small openings in the drying- Rs 
room. ‘The washing-tank (a) is of wood, and close to it within the building — 
is a gully grating (b) into which the water from the washing tank is 
discharged at a distance of about one foot. Beneath the onlly erating 
is a trap of the consturction shown at p. , from which a pipe drain (shown 
by dotted line) runs to a covered man-hole (c). ‘This drain receives in its ‘ 
course pipe drains from two other houses. The construction of the man- — 
hole situated at the junction of two passages at the rear of dwellings : 





whe 















Vek 





the man-holes in the older part of Middlesbrough (p. 168), with a receiver 
or cesspit at the bottom which was said. to be cleaned out from time to 
time, but which at the time of my visit was filled with filthy black mud. 
‘The cover of the man-hole had in it a small ventilating grating. Into 
_ this man-hole was discharged the sewage of 18 other houses—21 houses 
- and the factory in all. The drying-room was warmed by a coke stove in 












ays 


_ the customary manner. 


Plan 2 relates to establishment U. Part of the process here, such ag 
the washing and draining, is conducted in the open air, and part (drying 
mainly) in covered places where there is a free passage of air, viz., the 
_ drying-shed, and what is designated in the plan the ‘‘ bacon store.” The 
- washing-tanks of stone or cement discharge over a bricked surface, fur- 
_ nished with a small grated inlet, beneath which is a short (1 foot) irregular 
descent to what stands fora trap, but which, as is seen by the vertical 
sketch in the plan, is no trap at all, but merely a receiver for filth, into 
~ which the drain from the scullery sink of the dwelling-house discharges 
itself, and which is in direct communication with the public sewer. The 
_ washed pork is after draining hung up in the drying-shed to dry sponta- 
- neously, or in damp weather with the aid of acoke fire. The various 
iS sources of foul effluvia in this yard and about the drying-shed and bacon 
_ store, viz., privies, an undrained stable, a manure heap (large at the time 


, 
‘& 


_ of my visit), are shown upon the plan; the privy pails and refuse from 


_ the ashpits have all to be emptied through the factory-yard. 


‘ é Plan 8 relates to establishment W. This is a very small affair, the 
business being a limited one, and having been only established about one- 
_ and-a-half years at the time of my visit. The manufacturing premises 
are below the street level; in fact in the cellar of the house beneath the 
shop—a room atthe rear of the cellar beingused as a drying-room and 
store-room, and heated on occasion by a small coke stove in the customary 
manner. The cellar used for washing and draining the pork, and as a 
store for the salted pork from America, is very badly and irregularly 
paved with brick. It communicates freely with the drying-room at its 
rear. A moveable tub is used for the washing, and there is sunk in the 
floor of the cellar an iron vessel (a), like an ordinary washhouse boiler, to 
receive any water that may be spilled or fall from the draining pork. 
























floor, ig a sink (0) into which the washing water from the washing tub is 
- baled for discharge into the sewer. It was necessary to raise it thus high 
because the floor of the cellar is a good way below the level of the street 
sewer. From this sink there passes a 3-inch sanitary pipe bent at an 
‘elbow (cross-section c). which runs by a short route directly into the 
sewer without a trap of any kind. The cellar and drying-room were thus 
n direct atmospheric connexion with the public sewer. At the time of 
my visit there was a strong stream of sewer air rising from the sink 
opening into the cellar. The occupant of the place informed me that at 
times the stink from this source has pervaded not only the cellar and 
drying-room, but also the house and shop. 


Plan 4 relates to establishment X. It consists of a covered building 
h having a series of chambers all communicating, and having an open door 
one end. There are in one of these chambers four washing tanks or 
vats of wood, and between each pair of vats on either side wooden racks, 
on which the washed pork is laid to drain. At the time of my visit each 
_of these pairs of tanks were discharged by an opening at the bottom into 
an open channel shown in the sectional plan, into which fell also the 
‘drainings from the racks between the vats. From the channel on one 
side an underground pipe conveyed the water (as shown by the dotted 
ne) to a drain inlet in a yard near the warehouse, and on the other 
le to a similar drain inlet in another yard that was nearer to it. At 
each of these inlets was a trap of the usual sort used in Middlesbrough 
‘p. 169), but the drain pipes were not made to discharge above the gully 
grating, but ata depth of 24 feet below the grating. The top of the 


' 


1 in the sectional plan. It was found to be constructed, as were all Arp. 


Attached to the side wall of the cellar, and raised about 4 feet from the 
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eully-trap indeed, about 12 inches wide, did not pau the surface puotene ae 


by more than this distance, the intervening part being a sort of brick — 


shaft very irregular, the surface of which was coated with a slimy greyish- | 
black material or deposit. It was into this shaft that the drain pipe ~ 





entered above the water level of the trap. Much the same arrangement — 
existed at the drain opening in the other yard. The receiver of the trap 


contained a filthy deposit. This same shaft received also a drain from an 
urinal in the yard. In order to intercept particles detached from the. 
pork by the washing process, there was a grating placed at the spot where 
the channel beneath the draining racks communicated with the drain 


time) I found a quantity of fatty matter, a sample of which E transmitted 
to Dr. Klein: his report to me upon it was that it was ‘‘ very poisonous ”’ 
At this establishment the ordinary coke fires are not used, but the drying- 


pipes. On these gratings (which were necessarily cleared from time to ~ 


iy a 


ti 


rooni is heated by hot-water pipes. There are two stories to the drying- — | 


room with good arrangements for ventilation. Some bacon is smoked — 


here: but with smoked bacon I am not just now concerned.* 


Now, given the presence (whatever may have been its source or origin) | 
of the specific bacillus in the town sewers and in the deposits of the man- 
hole cesspits, and assuming that this infective organism can be conveyed 
by moist air and so infect drains and the contents of traps of deposit such 
as are in use universally in the Middlesbrough district (there is strong 
suggestion that it was conveyable by the moist air issuing from the 
infected lungs of the sick), is is easy to see how all these four establish- 
ments (equally with houses into which emanations from sewer drains or 
traps of deposit may enter) were open to the infection of any bacon made > 
in them from salted pork of any kind. And pork has, it would seem, of 
all kinds of animal food that is eaten, a special faculty of fostering and - 
attracting to itself pathogenic organisms ;--as is exhibited in the case 
of the cysticercus celluloses and the trichina spiralis, and in the case of 
such microscopic organisms as the Welbeck bacillus, and here Ape ab 
Middlesbrough as the ‘‘ bacillus pneumonia.” 


Fate 








* Shortly after C left Middlesbrough these premises underwent a thorough process of 
cleansing. and disinfection, and necessary improvements in the drainage arrangements were 
made to the satisfaction of the Medical Officer of Health. 
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No. 19, 


ce of EntErtc Fever at Myruormroyp, in 
1 the West Ripinc or YorKsuree, and on the GenperaL SANITARY 
__. Conprtron and Apministratrion of the VILLAGE ; 


Report on a_prevale.. 


by Dr. Paes. 


_ Tumis inquiry was ordered in consequence of frequent references to 
_ prevalence of enteric fever in this village, made in reports by the 
- Medical Officers of Health of four several sanitary districts, and the 
impossibility of ascertaining from such disconnected and fragmentary 


information as was thus afforded an adequate account of its sanitary 
_ State and administration. 
q The village of Mytholmroyd is situated about a mile to the east of the 

town of Hebden Bridge, in the valiey of the Calder, at the confluence of 
4 that river and the Cragg or Elpha brook. Houses lie on both banks of 
3 the Calder, and upon the lower slopes of the hills flanking the valley at 
this somewhat narrowed part of its course. The arrangement of the 
F dwellings in continuous rows and terraces gives the village a markedly 
urban character, the Burnley high road forming the principal street. 
_ Above the Burnley road, and also on the north bank of the Calder, the 
E villace is traversed by the Rochdale Canal. On the south bank, the 
~ Lancashire and Yorkshire Railway rans through the village. River 
alluvium occupies the valley flat, but elsewhere the surface is chiefly a 
sandy’ clay overlying the Millstone Grit. This formation is largely 
4 developed in this region, and crops out at the higher levels, where it is 


_ quarried for building purposes. ‘The village ranges from 330 to 500 
_ feet above ordnance datum. 
4 Local cotton and woollen mills, and the various industries at Hebden 
_ Bridge, give employment to the inhabitants, and the general aspect of 
: Mytholmroyd is that of a well-to-do and thriving community. ‘The 
village is situated at the meeting point of four adjoining sanitary 
¢ districts, into each of which it extends ; namely, Todmorden Rural, and 

Be hcen bridge, Sowerby, and Midgley Urban, Sanitary Districts, and is 

comprised within the Heclesiastical Parish of Mytholmroyd St. Michael. 

. The Ecclesiastical Parish was formed in 1846, and had, in 1881, 
: _ population of 3,229 persons, inhabiting 761 houses. As to the i 

tion of the village proper, understanding by that term the community 
_Toealty spoken of as Mytholmroyd, I found no data available for my 

_ purpose at the time of my inquiry, but the surveyors of the Todmorden, 

_ Hebden Bridge, and Midgley portions have since been good enough to 
Hl make a special census, from which and from an estimate of the Sowerby 
portion it would appear that Mytholmroyd has a popalation of some 
_ 2,270, in upwards of 500 inhabited houses. i 

It would be difficult to explain, even by the aid of a map, the precise 
_ boundaries of each portion of the village which is comprised within the 
4 jurisdiction of these four Sanitary Authorities. By way of illustration 
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and on the Paine 
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Conditionand — 
Administration — 
of the Village; 
by Dr. Page. 
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DiRateric Fever 


‘ dd. ti (I ined is! U ° . . 
A onevat Gonitary certain named. localities were in that or the adjoining Todmorden 


en and quarter of the village. I must admit that it was not until I had obtained 
Administration 

ma DR Ease, was able to comprehend Se its topography in relation to the several 
pees districts in question. 


it may suffice to explain that that portion of the village which lies on 
the south side of the Calder is situated chiefly in Sowerby Urban 
District, a small part being in (Erringden township) ‘Todmorden Rural 


extends into Hebden Bridge and Midgley Urban and (Wadsworth 
township) Todmorden Rural Districts.* 


In consequence of this partition of the village among four Sanitary 
Authorities, each exercising an independent jurisdiction ‘and administer- 
ing their respective areas without reference to the circumstance of the 

village as a whole, much difficulty has been experienced in learning 


readily available from which such information might be extracted. 
The reports of the four several Medical Officers of Health of the 
districts into which the village enters contain frequent reference to 
occurrences of enteric fever in Mytholmroyd, but it is to a private 
practitioner, Dr. Thompson, the only resident medical man there, that 


immediate neighbourhood. Dr. Thompson informed me that cases of 
enteric fever have come under his notice every year during the past 11 


During the winter of 1885-86 he observed over 50 cases of diarrhea 
with typhoid symptoms and prostration, the patients being generally 
confined to bed from 7 to 14 days. Outbreaks of enteric fever have 
oceurred in each of the four quarters of the village but with a chief 
incidence in the Sowerby and Midgley divisions. In his Annual Report 
for the year 1887 Dr. Lawson, Medical Officer of Health for Hebden 
Bridge Urban and ‘Todmorden Rural Sanitary Districts, records three 
deaths from enteric fever in the Hebden Bridge, and one death from the 





ae 


* Sanitary districts comprising within their respective areas portions of the 
village of Mytholmroyd :— 


1. Hebden Bridge U.S.D. (Todmorden Union) :— 





Area in acres - mi ASE 357 
inhabited houses - - - 1,008 123 * 
Population (1881) - 2. BL007 526 f By hoes 
2. Todmorden R.8.D. (Todmorden Union) :—- | 
aa Area in acres - - - 19,800 
evan Inhabited houses - - - 1,666 131 
at ‘i Population (1881) - - 6,991 544 Ra: 
i 3. Midgley U.S.D. (Halifax ion 
Bes Area in acres - - 2,110 
Inhabited houses - - - 696.) op =). 87 
Population (1881) : 2,939 350 ” 
4. Sowerby U.S.D. (Halifax Union) :~ — 
Area in acres - - 6,110 


‘ : ae Inhabited houses - - 5 old BBQ] eh RQ 
ae Population (1881) - « 6,179 850 





same disease in the ‘Todmorden divisions of Mytholmroyd village during 


a App. A. D No.1. of their intricacy, however, I may mention that on ‘the occasion of my 
interview with the chairman, clerk, and sanitary officers of Sowerby — 
at Mytholmroyd, Urban District none present could at the moment inform me whether 


of the Village; a bird’s-eye view of Mytholmroyd from the parish church belfry that I. 


District, and that the rest of its area on. the north side of the river | 


anything sa ae its sickness and mortality. The subject is undealt 
with in the statistics of the several sanitary districts and data are not. 


Iam chiefly under obligation for what I have been enabled to learn — 
regarding the extent of prevalence of this disease in the village and its — 


years and that the disease is endemic in and about Mytholmroyd. 












the year, and in connexion therewith makes casual allusion to a preva- Ape. A.- 
lence of the fever in the other portions of Mytholmroyd during a On Enteric Fe 
_, considerable part of the year. In the same year I find a report by, the ot Mytholmr 
former Medical Officer of Health of Midgley Urban District of an out- General nitar 
break of enteric fever during September in the Midgley Division of the Gondition: 
village, embracing 19 cases, of which two proved fatal. No details of the Villag 
of the outbreak are given. In October last the present Medical >¥ P™ Fase: 
Officer of Heaith, Dr. Crowther, reported an occurrence of nine eases 
of enteric fever in the same division. I can find no reference in the 
‘reports concerning Sowerby Urban District to outbreaks of fever 
- occurring in the Sowerby portion of the village. | 
In the following tables I have collected so much as I have been able | 
_ to learn regarding the prevalence of enteric fever in Mytholmroyd during = 
_ the past two years, distinguishing, by the aid of information kindly given 
_ me by Dr. Thompson and Drs. Crowther and Lawson, its incidence in 
each division of the village. | 
_ Enteric fever in families residing in Mytholmroyd and its immediate 
neighbourhood during 1887 and 1888. | | 
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- Hebden Bridge, population 526 = 8 | 10 























3 4 | 2 , 
Midgley, population 350 ~ -| 14 34 4 11 : 17 2 
3 - Sowerby, population 850 eat 8 4°13 2 ra "Rie ws Jaa i 
P uodimorieri population 544. - ado al Deeg bobs 2 oho’ . 
q s ‘Mythobaroyd, population 2,270 -]} 36 | 66 sor he er 29 Pee 








___ The next table shows the distribution month by month of household 
Invasions by enteric fever during 1887 and 1888. 
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1887. , 1888, 
year 3 ; : ‘ = f ant & 7 ’ 8 ; 
f Month. 2) Boj Bo] Shee} B ] Bb % 
- oe © S| roe ah o = 
ene g i ws item ofa Ss E 1 Seq s Es 3S 
sf Bes ae nehok) Bh. aie S| of = | 
January i = 1 1 
February - - 1 4 
March - “ - 2 i 
April - - - l 1 
May - : : 1 / 
June - ~ ~ 1 3 
duly - - - 2 1 
_ August - - - 1 10 1 1 i 3 2 
- September - - 5 eta 1 
October - <4 aan 1 2 1 1 1 
; November - - bet sia 
~ December 4 7 akg | 1 1 
Totals - , 8 14 8 6 + i What 2S 2 
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“A On Enteric Fever 
ui at Mytholmroyd, 
- and on the 

ae General Sanitary 
Condition and 

_ Administration 
of the Village ; 

-» by Dr. Page. 
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The third table shows the above collected cases grouped according to 
age and sex. . 


























Age. | Males. Total, 
Under 5 a é Ms apy é 1 2 py eS 
5 and under 15 - - - - - 15 13 28 
15 and under 40 * - - = = 30 31 51 
40 and upwards - - - > 7 6 13 
Totals : et Bf 43 52 95 


From these tables it will be seen that going no further back than the 
past two years, an excessive amount of enteric fever sickness and 
mortality has prevailed in Mytholmroyd, fully justifying the account 
given as to the endemic character of the disease in that village. ‘This 
endemic habit of enteric fever in the village as a whole would appear to 
have fastened itself also upon. certain households. Thus of three 
families coming under my observation, in one, seven members had sage 
successively attacked between January 1887 and February 1888 ; 
another, five had been similarly attacked between April 1887 on 
August 1888, and in a third, a like succession of attacks occurred from 
August 1887 to October 1888. Other less striking instances of the 
kind in which two members of a family had been attacked at long 
intervals were met with. Local defects of a kind often found to be- 
associated with the persistence of enterie fever, namely, defects causing 
excremental fouling of earth, air, or water, had, I learned, existed in the 
instances I have cited, and Dr. Lawson ascribes the recurrence of fever 


in certain houses coming under his observation to the absence. of 


efficient disinfection of infected premises.* 

‘The want of concerted action or communication between the several . 
authorities had effectually stood in the way of that comprehensive 
inquiry into the origin and means of spread of infection which was 
indispensable, as well to the adoption of efficient preventive measures in 

each of their respective divisions as to the due sanitary administration 
of the village as a whole. Hence it is, perhaps, needless to remark that 
steps taken as to disease prevention in one part of it have been altogether 
without reference to, and altogether independent of, contemporaneous 
events in the remaining parts, although for anything that can now be 
affirmed to the contrary, a common cause of Te ie may have been in 


operation throughout the village. 
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The bearing of what I have said is seen in - the circumstance that in 


August and September 1887, no fewer than 17 households in different 
parts of the village were attacked by enteric fever, the majority of 
which had no community of conditions accountable for the outbreaks 
saving the air breathed and the milk drunk. A consensus of opinion had 
been content to ascribe the fever to emanations from the Sewage- 


polluted Calder, but the possible implication of the milk service as a. 


more intimate factor i in the case had escaped investigation prior to my 
inquiry, when unfortunately distance of time made further pursuit of the 
subject, useless. 

Asa result of my inspection of the sanitary circumstances of the 
village, evidence was obtained of the prevalence there of. unwholesome 





* Tam informed of the occurrence during February of this year (1889) of two 
cases of enteric fever in Midgley, one in ‘Todmorden, and two (one fatal) in 
Sowerby divisions, all in localities previously infected. i 
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An | pee. 
conditions of water supply, drainage, and excrement disposal, such as App. A.No.19 ' | 
enteric fever when endemic in a place is habitually associated with. on intoric Fever | 
And I also noted a distinct grouping of cases around different foci or at Ay thouniey ta bai 
and on tne nue i 


’ 
ty, 






centres of infection in several of the invaded localities, in close relation General Sanitary 
to one or more of such particular nuisances. Condition and 
Administration 


In the Midgley division, 20 yards of pipe drainage have been recently : the eee Ae 
laid down replacing the upper part of a rubble sewer which was found to 9 Dts Peles i ae 
be blocked, by a telegraph pole erected some four years ago, causing z 
saturation of the soil about the house doors with sewage matters. In this 
immediate vicinity, two households were attacked with enteric fever in 
August 1887 and again another household in February 1888. At Whitelea 
Terrace, a row of modern back-to-back houses, three households in a row 
of six were attacked between June and August 1887. The unventilated 
drain common to this row of houses discharges into a closed cesspool, the 
black stinking contents of which were oozing out at the time of my visit 
into the Rochdale Canal. Again, in two adjacent blocks of dwellings 

in Pall Mall, also in Midgley division of the village, five households were | 
attacked between August 1887 and February of last year, out of some ne 
dozen in which the surveyor found the waste-pipes of inside sinks 

_ untrapped and in direct communication with the drains, and where at the 

date of my visit pail-closets provided with wooden boxes as receptacles 

for excrement were practically under the same roof as the dwelling and 
unavoidably from their position ventilating into it. * 

_. In Sowerby division, five houses have been attacked by enteric fever | 
during the past two years, out of 22 dwellings situated in the ‘‘ square” 
and draining into a stone highway sewer. I was informed that stone 

_ drains (since replaced by pipe drains) communicating with this sewer 

passed under the floors of three of the invaded households. In a dwelling- 

house situated near Calder Bridge, in another part of this division, 

wherein two cases of enteric fever had occurred in October and December 

of last year, the privy was placed in the corner of an outbuilding com- 

municating with the house and projecting over the Cragg Brook. The 

__water-supply of the household was obtained from a pump-well sunk upon 

the banks of the stream. 

Z In Todmorden division, 3 houses out of 28 forming an isolated row, 

known as Club Houses, have been attacked with enteric fever, the source 
of water-supply, which had been condemned by the Medical Officer of 
Health, Dr. Lawson, being an open streamlet unprotected from pollution 

_ by cultivated fields and drainage. 

In connexion with these examples of fever prevalence in relation to The River 
- yarious forms of excremental nuisance, the evidence implicating the Bg 
River Calder as a source of infection may be considered here. ‘There 
ean be no question that this stream is highly polluted with sewage and 
-_ excremental matters, and in its course through Mytholmroyd is aptly 
described as little better than an open sewer. By this time in addition 








to the drainage from groups of houses along its banks and higher up its “1 a 

course, it has already received the contents of the sewers of the towns of ae 
Hebden Bridge and Todmorden, the latter having a population of Ruger ae 
24,000. The appearance of the river bed at Calder Bridge, too, justifies ante 
this description of it, and as well the universal complaints by inhabitants Moc 
in Burnley Road and along its banks of the sickening exhalations a 
_ which pervade the air, especially in summer when the natural volume of | oe 
_ water is low and the decomposing sewage matters, liquid and solid, are ae - 
more or less stagnant at this part of its course.* Medical opinion is ee nlaee 





equally unanimous in attributing much of the endemic fever of 
Mytholmroyd to effluvia thus arising, and which it is not unreasonable 


to infer may, on occasion, have a specific quality. Statistical evidence ta 
Baer 

* leave out of consideration here the industrial pollution to which the inky . i 
discolouration of the river is chiefly due. nts 
s he ie 










App. A.No.19. is“not to be had in. support of this doctrine, but the occurrences of dhe 
: s eih eerie Fever last two years, for 22 households out of 55 Ep pesr aie attacked, are — 
te andon the given below. . a 

| " ' These 22 houses are sienaaath in the iimudiaté vicinity of the Calder, . | 
and on its north bank; 11 heing in Hebden Bridge, and 11 in Midgley . 
division of the village. The incidence of invasion in point of time has 
been as follows :— ae, 





t 
Adm mibisteation 
Re of the ‘Village ; 


1 household in June 1887. 


6 $y August 1887. 

5 a September 1887. oti a 

1 » October 1887. Aiea 

2 tapi January 1888. | Rea 
ish time “ February 1888. | 

1 pininoo daly £888. IG Li 

2 Stags August 1888. 

2 » ~ September 1888. 


‘This evidence, I need hardly add, does not go far to implicate the 
river, especially in view of what I have. alteady said as to the sanitary an 
8 defects of the dwellings themselves. ae 
anitary Ons, Small streams descending the hillsides are the chief local sources of 
itions. ks 
ater sipely, water-supply. None of these can be said to be safe from contamination _ 
‘by washings from meadows and manured lands, and of some there i is i. 

manifest exposure to gross pollution by excremental filth. This is 
notably the case of the chief local supply on the north side of the village 
in Hebden Bridge and Midgley divisions. The water is conveyed in 
pipes from a so- -called spring on the hillside, issuing from beneath the 
meadow land of a farmat a higher level. At this farm a strong flow 
of water issuing from dnderneath the manure heap and receiving Tis, San 
drainage was, at the time of my visit, irrigating the meadows in question, NB 
ae “upon thé: surface of which it ultimately disappeared. The farmer ~ 
ee pointed out that occasionally the flow of water was diverted and turned — 
ey through the farm buildings and a common privy for the purpose of — 
washing out their contents upon the meadows, and he explained that — 
by diverting it altogether from the field, the volume of water at the 
spring below became seriously diminished. 
ee ae Another local source is a spout in a yatd adjoining the White Lion ‘a 
Pie Inn in Midgley division. Its gathering ground is in meadow land on — 
Subs the other side of the Rochdale Canal under which it is conveyed ina — 
conduit of unknown material to the spout, It was formerly exposed to 
pollution from a midden privy said to have been placed on the line of 
pipe, and at the present time there is a midden privy within six feet of : 
it. An analysis made in January last warrants the analyst in describing 
a particular sample of this water as “ having the characteristics of a good 
“and pure drinking water.”’*. 





a | ere ewe? Halifax, Jan. 16, 1889. 


Total solids in solution - - - 14 grs. per gallon, = 45 ae 
Chlorine combined - - - £170, Ri 
(Calculated as common salt) = - 1°94. ° nese 
Free ammonia - >it. - 3 trace. Dobe 
| Albuminoid - ~ - “ - -°08 per million. 
Raa Nitrates - r . - trace. 


The water is clear and bright, emits no objectionable odour when warmed, aa: 
oa the residue obtained in evaporation does not char upon ignition. I am of opinion — 
. that the water has the ehavacteristicy of a “good and pure nS water. | 


_ (Signed) Wa. donceieal PE; C, 
Borough Analyst. 
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35 houses in Todmorden, and eight in Sowerby division, but none in : 


slops and empty at various points into the river, or in some cases into PY Bt: Page 


defective length of stone drain as already described in Midgley division, 


division of the villa 


and in Todmorden division to the extent of one half the number, In 


boxes in faulty relation to the dwellings. The Hebden Bridge Sanitary 
Authority have made arrangements for systematic scavenging and 


— occupiers, and at the time of my inquiry matters were at a dead-lock in 


/privies were on the point of overflowing, and a serious state of things 
appeared to be imminent, An endeavour on the part of Hebden 


encountered in that part of Mytholmroyd, I can very well endorse. ) 


the same Inspector of Nuisances, while Midgley and Sowerby Local 
less than four sanitary authorities concerned in the sanitary adminis- 
aggregate amount of success must now be apparent to the reader of this 


The three urban authorities of Hebden Bridge, Midgley, and Sowerby 


_ gas, while the remaining portions are not. 


a Besides such local sources, the mains of the Hebden Bridge water- 
works extend into the village and supply 39 houses in Hebden Bridge, 


Midgley division. 
There is no system of sewerage in Mytholmroyd. Drains of various 
materials and construction including highway stone drains, receive house of the Village; _ 
oy 3 ‘ Sewerage. » 
the Rochdale Canal. A short length of pipe drainage recently laid down 


in Sowerby division, and some 20 yards of pipe sewer replacing a 


represent the action of the authorities in providing their respective 
portions of the village with sewers. In houses of modern construction ret 7) 
pipe drains and trapped sinks, commonly placed outside, have been a eae 
provided. Untrapped stone or rubble drains exist in connexion with | 
the older property. I noticed the soil-pipe of a house in the Sowerby 


‘ 


ge discharging upon the banks of the Cragg 
brook. : Pe ; Boer 
In Sowerby division uncovered midden privies are in vogue. Some Excrement dis 
of the largest were overflowing from long accumulation of their contents. °°" 
A tew recently erected houses are provided with pail closets. In Hebden ur 
Bridge division pail closets have entirely replaced the old midden privy, 


Midgley midden privies prevail, but the middens are roofed over, . As 
already stated a group of houses in Pall Mall have privies with wooden 


removal of refuse in their portion of the village, but in the remaining 
three-fourths of Mytholmroyd privy and ashpit cleansing is imposed on 


regard to the cleansing of the box privies of a block of property in 
Midgley portion, comprising 26 dwelling-houses, in consequence of 
difficulties in the way of getting them emptied. Several of the box 


Bridge Local Board to bring about joint action in the scavenging of 
the village had failed. The Chairman and the Clerk of the Sowerby 
Local Board informed me on the occasion of our interview that great 
difficulty was experienced in securing the emptying of midden privies in 
their district, a statement which, to judge by the accumulations T 


The slaughter-houses in Mytholmroyd, two in Sowerby, and one in eee: Bee, 
Hebden Bridge divisions, are built hard against the river, into which = 
their drainage and washings are directly carried. ov ae 

Todmorden Rural Sanitary Authority and Hebden Bridge Local Sanitaryad- 
Board have the services of the same Medical Officer of Health and of sation. 


if 


Boards have each their own officers. There are, as has been said, no 
tration of this unfortunately cireumstanced community, and with what a oa 
report. A corresponding diversity prevails in regard to other matters. 
possess hyelaws respecting new buildings, nuisance prevention, and the 


like, but none are in foree in Todmorden Rural Sanitary District. 
Hebden Bridge and Sowerby portions of Mytholmroyd are lighted with. 


soph ih SARI 





“ APP. A. No. 19. 
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None of the four authorities possess means of isolation or a disin- 


Ae On Enteric Fever {ectant apparatus of their own. Sowerby and Midgley Urban and 
at Mytholmroyd, Todmorden Rural authorities have each entered into an arrangement 


and on the 


© General Sanitary With Halifax Town Council for the reception of patients in the 


ae - Condition and 
Administration 
of the Village ; 
by Dr. Page. 

‘i Hospital pro- 
vision, 









Corporation Hospital, distant 6 miles from Mytholmroyd. Hebden 
Bridge Urban authority has a similar arrangement with fodmorden 


Urban authority for the use of their hospital, which is about the same — 


distance from Mytholmroyd. During the past two years nine enteric 
fever patients have been removed from Midgley to Halifax Hospital. 
None of the above sanitary authorities have yet framed regulations 
under the Dairies, Cowsheds, and Milkshops Order. 
A community without proper sewerage, largely dependent for water 


upon supplies that are pelluted, and for the most part left to shift for. 


itself in the matter of cleansing of privies and ashpits, is unquestionably 
in a very rudimentary sanitary condition. Such is the case of 
Mytholmroyd. But I ought to state that. the competence of the sanitary 

officers is not necessarily here called in question. Indeed, I cau 
express my sense of the efficient advice in dealing with cases of infection 
and preventing the spread of disease. given “by Drs. Lawson and 
Crowther, the Medical Officers of Health of the Hebden Bridge and 
Midgley Districts respectively, as also of the zeal and ability of the 
Inspectors of these districts, Mr. Emmet Smith and Mr. Hodgkinson, 
who accompanied me during my inquiry, and to whom I am indebted 
for much particular information resulting from their own intimate 
acquaintance with the requirements of the village. The difficulties 
besetting the Authorities in dealing with the sanitary wants of Mytholm- 
roy are, in large measure, if not entirely, the result of divided ( if not 


conflicting) responsibility, which has precluded that unity of action and 


comprehensive treatment which its circumstances urgently demand. It 
would be beyond the province of this report to formulate a scheme of 
amalgamation for the districts concerned, but it, is quite clear that the 
vesting of the sanitary jurisdiction of the place in one responsible 
authority is indispensable to its substantial improvement and to the 
maintenance of its sanitary welfare. Ancther difficulty to be contended 
with is the pollution of the Calder. Remedy for this would seemingly 
depend at present upon the enforcement of the provisions of the Rivers 

Pollution Prevention Act by riparian authorities, who in this matter are 


themselves the offenders. . As 
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: . 5 5 ——e Nut die 
REPORT on SANITARY ADMINISTRATION in the BripGEND REGISTRATION On Sanitary Ad-— 
. Disrricr, GLAMORGANSHIRE, with special reference to the Griivend epics! 
ARRANGEMENTS existing in the District for the DiscHarceE of the nas Districts, ” 
Duties of Mepicat Orricer or Hrattu; by Mr. Joun Spear. by, Abe Spee ote 


_ THE registration district of Bridgend covers an area of 107,957 acres, one 
or about one-fifth of the whole county of Glamorgan. Roughly speak- Mee 
ing, it forms an irregular parallelogram, some 17 miles in length, from ke 
north to south, and 14 in breadth from east to west. It is situated at 
the south of the county ; its northern boundaries abutting upon the 
registration district of Neath on the west, and that of Pontypridd on 
the east. On the south-east it is bounded by the registration district of 
Cardiff, and on the south and south-west by the Bristol Channel. 

The northernmost third of this area stands upon the South Wales 
coal field. The surface is composed of the Penant sandstone rock, eut 
from north to south into deep and narrow valleys. Of these there are 

_ three principal ones, giving passage respectively to the Lyfni, Garw, and 

_ Ogwr streams.. The two latter meet at Blackmill, some five miles 

above the town of Bridgend, and lower down the combined stream joins 

_ the Lyfni to form the river on which Bridgend stands. ‘Immediately to 

the north of this town the millstone grit, a narrow belt of which 

surrounds the South Wales coal basin, crops out; and from this point 
southwards the district consists geologically of the lias formation chiefly, 

_ and of some tracts of mountain limestone. 

_ The northernmost third of the district contains some six-tenths of the 
population, which, engaged almost exclusively in the coal and iron 

industries, is aggregated in small towns and villages situated chiefly 

along the narrow valleys. ‘The main roads follow the line of the 

‘valleys; and in the three principal ones named above there are lines of 
railway. ‘The roads are often in bad condition even for a rough 

- mountainous district, and the railway communication is somewhat 

infrequent. | 

To the south the district is almost entirely agricultural, the inhabi- 

tants being collected in numerous villages and hamlets, some of them 
remote from railway communication. The country here is more. level 

and the roads on the whole in better condition. The Great Western \ 
main line traverses the northern part of this division of the district from 

_- east to west, a junction for the valley railways and for a branch line to 

Porthcawl being at Bridgend. Bridgend and Cowbridge are the two 
market towns; Porthcawl a small seaside resort, and Southerndown 

~-and Llantwit coming to have pretensions in that direction. Of the 

market towns, Bridgend, from its situation near the debouchure of 

_ populous valleys, and from its railway communication, is by far the 

most important. her 

‘The population of the registration district, according to the census of 

- 1881, was 38,920, and is now estimated at 44,130; or, excluding the 

inmates of the county lunatic asylum not belonging to the district, 

438,230.* It is divided into three registration sub-districts: Maesteg, 





* The arrangements given here are those that subsisted until May 1888; then a 
part of the parish of Llangynwyd higher (population 2,444), previously in the 
Maesteg Urban Sanitary District, was removed from the Neath registration district 
and added to the Maesteg sub-district of the Bridgend registration district, the said 
sub-district being at the same time divided. ‘The effect is to inerease the population 
of the registration district by the number named above, the population of the 
sanitary districts remaining the same. 
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in excess of the average rate in the kingdom. 





estimated population 20, 778 Cowbridge, en aiattOn re 045’; ‘and 
Bridgend, estimated population exclusive of strangers in the oat 
15,407. Maesteg, the northern sub-district, is situated entirely upon — 
the coal measures, and contains a mining population. It is here that — 
over 80 per cent. of the estimated increase of population has taken — 
place. In the Bridgend sub-district some 4,600 of the population, and | 
in the Cowbridge sub-district about 1,000, are likewise located upon the — 
coal measures, and are engaged in coal mining and iron and tin works. 

The mortality returns of the last few years are given in the annexed 

The general death-rate is high ; that from “ fever ” connpicne was | 


Se ee. a 


[In the table deaths in the workhouses hive been distributed pro rata | 
to each sub-district. The deaths amongst inmates of the county — 
asylum have been éxcluded, save for a small proportion that, from the — 
asylum reports of the last two years, may be estimated to have occurred — 
amongst persons belonging to the district. | Peay 
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Bio Before September 1887 three sanitary districts only were comprised Avv. A, No,20, a 
_ within this registration district: the rural: district of Bridgend and On sanitary Ad 
_ Cowbridge, Bridgend urban, and Maesteg urban, the latter in the PamH pp tides 
Br. 4 ‘ fw eh iayb ridgend Regis 
northern or carboniferous division: In September 1887 the Ogmore: tration District; 
_ and Garw Local Government District, comprising the larger part of PY Mr. Spear. ae 
_ what remained in the rural district of the northern (carboniferous) area, Oe 
_ was formed; and in November of the same year the little town of si 
_ Cowbridge in the southern part of the district—an ancient borough Hers: 
_ which had hitherto remained for sanitary purposes under the jurisdiction 
_ of the rural authority—having received a Charter of Incorporation, xt 
_ became an urban sanitary district. I will consider separately the 

_ Sanitary condition. of each district as at present formed, although in 

dealing with administration I must necessarily refer to that of the 

_ authority from whose charge these newly-constituted urban areas have 


_ just been removed. 
- | 
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BripGEnD anp Cowsrioes Rurat Sanitary Disrricr. 


The Rural Sanitary District comprises now an area of some 84,738 
acres, or about 16 miles from east to west and 12 miles from north to 
south, exclusive of an elongated strip sparsely populated to the north. 
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_ It overlaps the coal measures on tke north, and nearly 8,000 of the total 
_ estimated population of 20,767 live in localities where coal mining and iron 
_ and tin works supply the staple industries. Porthcawl, Southerndown, and 


+ 


Llantwit are within this area; Bridgend and Cowbridge, geographically : 


_ within it and with purely arbitrary boundaries, form isolated urban 


_ districts removed from the jurisdiction of the rural authority... The i em 
_ industrial, as distinguished from purely agricultural centres, extend into Ree 
four of the five divisions into which the rural district has been formed for Me 

the purpose of the appointment of medical officers of health, and three 

of these divisions contain also one each of the small seaside resorts eee 
named above. Byelaws, based. upon the Board’s' model, for the eS 
regulation of new streets and buildings, the removal of refuse, &c., were Slee ae 
obtained in 1880 for the more populous parishes, including all those bear) . 
possessing railway communication, but excluding Llantwit and Southern- oh 
down. ‘They are in operation in parts of each of the five medical officer Na 
of health districts. ae 


Refuse Disposal.—-Wherever in this district there is any collection is 
of dwellings, sewage nuisances have been allowed to arise. Generally : 
Speaking the liquid refuse flows in dilapidated gutters or over bare fH 
surfaces to the nearest watercourse or to some stagnant pool; solid a: 
excreta accumulate for long periods in privy pits, often mere holes sunk Pei 

in the vicinity of the dwellings, while ashes and house refuse are Morice Oe 
_ Scattered indiscriminately over the surface of the ground. In only two ere 
_ places did I find that any serious attempt had been. made to provide for 
_ the sewerage of a locality.’ At Porthcawl. an. owner of: property had 

- constructed a sewer for certain rows of houses, and, in conjunction with 

_ the authority, had provided a large. porous cesspool for the discharge. 
The plan, which contemplates the soakage of sewage into the soil, is an ne ee 
infringement of all sanitary principles in the disposal of sewage, but aie 
_ nevertheless may be taken as indicating some appreciation of the 
_ hecessity of provision for this object... At Llantwit, for the main strect : Ses 
of the village, a 12-inch pipe sewer was laid down by the authority in _ ‘tae 
_ 1887, the remainder and Jarger part of the village being still left to | a 
drain to stagnant, often dry, ditches, &c.. The new sewer is ventilated er: 
_ by one 4-inch pipe only, and is imperfectly flushed. Such private con- ae 
_ nexions as exist were evidently made without proper supervision, and Maca 
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in one case at least the overflow from a cesspool was sadlowed to be con-— 
nected. Under these circumstances it is not to be wondered at that the — 
work of the authority is complained of as a nuisance. For Aberkenfig, — 
a mining village, and the most populous part of the rural district, the | 
authority have for years had the question of sewerage under consideration ; ; 
and it is alleged that the difficulty of obtaining land for outfall works 


has proved an insuperable bar to their action. Meanwhile the nuisances 


that have arisen here in consequence of inaction are extreme. In this 
village of Aberkenfig the only attempt in the district towards public 
scavenging has been made. “An arrangement has been entered into 
with a neighbouring farmer to remove ashes, &¢c., deposited in certain 
fixed receptacles provided by the authority, and also to cleanse periodi- 
cally the bed of a brook running through the village, into which much 





re 


of the sewage finds its way. The equivalent offered for this service is — 


the value of the manure removed; and the arrangement, owing probably 


to the smallness of the remuneration, has not answered, and the work is. 


neglected. ‘The emptying of cesspools, privies, &c., is everywhere left 
to owners or occupiers of houses. Cesspit privies of most objectionable 


type and construction are still erected under the direction of the authority, 


and where water-closets are provided, the discharge pipe is often left 
unventilated, and connected with an unventilated cesspool. It is only 
exceptionally ( (in the case of a few houses at Porthcawl) see flushing | 
apparatus for water-closets i is provided. 


House Accommodation.—Much attention is required to the house - 


accommodation generally of the district. In the older property of the — 
poorer. class, the floors, generally of stone, are often sunk below the — 


level of the ground surface, while roof spouting is commonly wanting, 


so that the necessary result is excessive dampness. Several times in — 
the course of my inspection I heard complaints of the ground-floor — 


room being flooded during heavy rains, and this by water containing — 


much surface filth, and occasionally I saw evidence of this condition. 


The better ventilation of sleeping rooms is a matter that likewise calls q 


urgently for improvement. Houses are: still being erected with small. 
bedrooms unprovided either with fireplaces or special means of ventila- 


tion. Occasionally, although perhaps this condition is not general, 


bedrooms of this kind were ‘found to be greatly overcrowded. 


The Water Supplies of the district have engaged from time to time 
the attention of the authority. Early in 1887 a portion of Aberkenfig 


was supplied, the water being impounded on the hill side and conveyed 
by mains to the village. It was arranged at the time, according to the 
scheme submitted to the Local Government Board, that the owners of 


certain colliery houses in the upper part of the village should provide 


for their tenants from a similar source, but this has not yet been 
accomplished; nor have as yet all the houses in the lower part been 
provided, notwithstanding serious need, from the public mains. At 
Ulanharan water was brought by pipes from springs on higher ground 
to standpipes in the village street some nine years ago by the authority. 


At’ Llantwit, also, water is conveyed to standpipes in the village from” 


springs in the neighbourhood. ‘The necessary works were completed, 
I am told, some years ago by a committee of the inhabitants, but have 
since been taken over and maintained by the authority. The supply is 
said to be at times insufficient. At Porthcawl the owner of a con- 
siderable portion of the village has recently provided for the distribution 
to his houses of water pumped from a deep well. For other parts of 


this village, and for many villages in the district, there are public wells 
or pumps, cleansed or repaired from time to time, as need be, by the 
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authority. In several parishes, however, the supplies are inadequate in App. A..No. 20. ae 
dry seasons, and in several many of the inhabitants have at all times to Peri ‘< pen? : 
go long distances for water. The quality, too, of the supply | is, ininistration in te 
_ especially in the case of private wells, often open to grave suspicion ; ag send ae 8 
and occasionally people have to resort to streams polluted by sewage. by Mr. Spear, ' | 
I shall have to refer again to instances of al! the conditions named or 
above in dealing more directly with the question of sanitary administra- oe 
tion. 
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Sanitary Administration—The sanitary authority, as stated, have 
appointed five medical officers of health, being the poor law medical 
officers, with districts conterminous with the medical relief districts 
_ except that urban areas are of course excluded. The area and popula- 
tion of these several districts are given below, with the salary (partly 
repaid from the Parliamentary grant) which each officer receives. 
One inspector of nuisances only, Mr. Leyshon, is appointed for the 
_ district. He devotes his whole time to the duties of the office, and to 
_ those of the surveyorship, and receives a salary of 140J., a moiety of 
_ which also is repaid, as inspector of nuisances, and 10/. per annum ag 
_ surveyor. | 

















District. Officer of Health. | Area. | Population.| Salary. 
_ Brigend or Central - | Wyndham Randall - | 25,3859 | 4,699 30 .. : 
_ Cowbridge - - | C. B. Meller - - | 28,683 4,299 30. 
_ Northern (Maesteg)  - | John Davies - - 5,141 1 927. 5 | ig 
Western = = Philip Janies, -) <r: i.) Jeb 017,) 00 8,341 30 Tae 
- Llanharan - —' - | David W. Davies = 8,454 1,139 10 jn ey 
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The authority meet fortnightly, after the meeting of the guardians, 
and receive a report from the inspector of nuisances, who attends per- 
sonally. The med cal officers of health do not attend the meetings, and 0 ae 
_ their advice is confined to written reports. The latter are made either ee 
at quarterly or at longer intervals; one officer (Dr. David Davies) | 
_ appears to send in a yearly report only. . 

__ Although the districts bear in most réspects a great similarity, as 

described above, there is no official communication or concerted action 2 ae 
_ between the medical officers of health ; nor, except on rare occasions, ae 
between them and the inspector of nuisances. The reports made to the aay |: 

authority by the medical officers, and the advice offered, are in essential eee 

-Yespects in striking contrast and contradictory. Dr, Randall has 
_ repeatedly reported in the following sense: that “ the privy accommoda- 
_ “ tion of the district is most unsatisfactory ;” “it is certain our death rate 
_ “ could be much diminished if the deficient privy accommodation were 

“ remedied and the removal of excreta improved, or if due care were 
_ “ taken to provide pure and wholesome water supplies for drinking pur- 
_ “ poses” (Annual Report, 1886); ‘‘these nuisances must continue to 
_“* exist all over the district until your authority enforce those structural 
alterations ia the privies which I have previously suggested [such as 
will prevent accumulation] or others adequate to meet the require- 
_ * ments of health” (Annual Report, 1887) ; and he enforces this advice 
from time to time by reference to certain individual nuisances. Dr, 
David Davies, of the Llanharan district, on the other hand, makes only 

an annual report, and finds in each that have been presented for the last 
_ three years, “nothing coming under his notice to which it is necessary 
-*§ 40 direct the attention of the Bourd.” Dr. F.T. Davies, also, until 
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in the main been content to offer general advice to the rural authority | q 
in the form of very short annual reports. So far as they go the recom- _ 
mendations offered have been sound, and might at least have led a — 
careful authority to seek such further “information as would have led to. 
useful action.. Perhaps because’ they came only at long intervals, and — 


little attention. 
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May 1888 medical eas of health for the Cowbridge district, re abies 
for 1887 that. although he had made “ repeated inspections, nothing was 
“observed worthy of special mention to the Board ;” and the newly-- 
appointed officer, in the only general report he. has. yet made to the 
authority, while speaking of “ pleuro-pneumonia and diphtheria as 
“epidemic in some parts of the district,” concludes in a similarly. _ 
optimistic way by referring to the “general sanitary condition of the 
“ district as satisfactory.” * Now these two districts, Llanharan and 
Cowbridge, are in no sense in better sanitary condition than the central 
district. One falls largely below it in total population, but, village for — 
village, the aggregations of population are very similar; in the ‘Cow- 
bridge. district, indeed, the aggregations are somewhat the more con- 
siderable. As a matter of fact, in both the Cowbridge and Llanharan 
districts, I found the grossest nuisances prevailing in consequence of the 
defective methods of excrement disposal ; in both I found houses that 


2 


from structural condition were unfit for human habitation; and in both 


I found, amongst, other ill conditions connected with water supply, 
people resorting to streams polluted by crude sewage. | 

Dr. James, of the western: district, has adopted a third course by 
advocating a change in the system of refuse disposal from a theoretical 
standpoint only. Tn his report for 1886 he says, “should the authority — 
© deel indisposed to introduce drainage into Aberkenfig, I strongly 
** advise introduction of dry earth-closets; the condition “there now is. : 
“* very serious.” , Nevertheless, in the following year he reports, “Iam — 
“ glad to say that the. condition of closets at Jenkin’s Row, Aberkenfig,’ — 
«has been remedied by the building anew of twelve other closets 
. with large cesspool for each block of four closets. ** And in another — 
report, referring to an outbreak of scarlatina at Llalistone, he speaks ‘ 
with approval of a “large and commodious cesspool.” In Aberkenfig — 
a foul brook, receivirg much solid and liquid refuse, traverses the village, : 
and in the neighbouring town of Bridgend there is ‘another one in every 
respect its counterpart except that it is arched over. Dr. James, report- - 
ing to the rurai authority in 1887, suggests the cleansing out of the bed- 
and the arching over of the waterway of the one at Aberkentfig. Drv t 
Randall, reporting about the same time to the urban authority upon the | 
one at Bridgend, condemns in.strong language the arching over of the 
brook there as hiding from sight a dangerous nuisance. 

The northern division of the rural sanitary district was much curtailed 3 
by the formation of the Ogmore and Garw local board district in 
September 1887. Dr. John Davies, the medical officer of health, has” 
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were lacking 1 in specific and detailed application, they have met with — 
I give pelom the salient points of his. reports for oe 
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= The corresponding entry in the minute book of the authority is as follows: 
“ Report read from Dr, Meller, from which it appears that the health of the district 
is satisfactory.” 

t I visited the property in question (J enkin’s Row). The lower tier of houses 
(they are built with a double-deck arrangement) stand against. an earth bank, are 
excessively damp, and derive their sole air supply, from doors and windows imme-= 
diately facing the space across which the new privy cesspools have been erected. 
The old privies at the side remain, and the new ones. constitute a dangerous 
ageravation of conditions that already.rendered the houses quite unfit for human i 
habitation. 
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_ last few years :—7885: « High mortality from diseases of lungs, partly App. A. No.20. 


: i produced by damp houses, badly drained buildings, wet streets, and 6, Sanibaxynael 


~* regularly called your attention to these matters for the last six years.” aaa bienee! : alk 
Typhoid fever epidemic at Pontycymmer (at that time in the rural by Mr. Spears ee 
district). “ Primary cause, Sewage matter on premises and possibly use ca 
_ of polluted water.” 7886: « Mortality statistics prove that the’sani- 
_‘“ tary state of the northern district is not satisfactory ; this is specially ee, 
_ “ the case at Pontyeymmer, where deaths from preventable disease have x 
“been so numerous. The eause traceable to vitiation of air MnO 08 ae 
decomposing sewage matter and possibly from imperfect house 

_“ drains.” 7887: Another outbreak of typhoid fever at Pontycymmer. 

©The fever is fairly attributable to very defective house drains and to 

_“ the want of a system of sewerage.” | | Uh 
_ The reports of the medical officers of health are not, it is to be YS 
_ remembered, supported by the presence of the officers at the meetings eee 
of the authority. Considered as’ a whole (from the several districts) poe 


Be! 6¢ 


BS 
they are inconsistent, and in fact, flatly coutradictory of each other. zi 7 


_ With few exceptions the best of them are wanting in reference to i 

_ individual cases in which the authority’s intervention is needed. Under : Ree 
_ the circumstances it is not to be wondered at that the authority has bah 
_ turned for advice to the officer who at least has official connexion with Peas 
the whole district, and who is at hand to give advice. This is Mr. ee 


_ Leyshon, the inspector of nuisances, an old and respected inhabitant of 


_ the district, once a prosperous farmer and vice chairman of the board of Se 
guardians. The nature of his advice is shown in the following passage 


= 


- (one of several of the kind) in a report of July 11, 1888.—-“‘ There are soe 
“a few privies at Bryneoch ” [reported by the medical officer of health we 
.to be a nuisance and associated with the appearance of typhoid fever | ae 
_“ rudely constructed, but I do not consider it to be a nuisance. The 
“© are kept, as a rule, fairly clean, and when otherwise, on my calling 

* the attention of the tenants to them, they are cleansed. ‘The same 
will apply to all the privies in my district ;” and the result of his 
advice in the following resolution of August 4, 1888.—* The authority, Berar 
“ while regretting they are unable to agree with the medical officer of a 
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_“ looked after they are sufficient for the requirements of health.’ In be ee 
short, the outcome of this system of administration is the deliberate 
_ setting aside, in matters that vitally concern the health of the district, of weer 
_ the recommendations of the responsible officer ; and of the only one in Bains 
the service of the authority who has shown at the same time soundness 
and sufficient insistence to command attention, in the performance of 
_ the responsible duty of advising on matters affecting the health of his 
district. » ) | yng 
__ This result, expressed in formal phrase in the above resolution, is nu ~ eres: 
less apparent in the actual working of the sanitary machine. The very 
important powers conferred upon the authority by the Public Health 
(Water) Act of 1878, of preventing the occupation of houses newly built 
without a certificate of sufficient and wholesome water supply, are ad- 
ministered without reference to the medical officers of health, who are 
never consulted in the matter, and offer no opinion. ‘The certificate is 
granted solely on the representation of the inspector of nuisances, and xs 
although that officer has evidently endeavoured conscientionsly to. dis- i oe 
charge the duty entrusted to him, mistakes have been made that with 
further forethought and experience might have been avoided, and ne 
certificates have been granted when they ought properly to have been “aa 
withheld. In the same way any attempted improvement in the public 
Boe Bi 57696. | Y 






















_“ health, are decidedly of opinion that if. the old privies are properly = 


~ accumulations of sewage matter on house premises, . . IT have ministrationin © | 
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intelligible purpose. a 


supplies of the various villages is made without suGreneel to the subdieatn 
officers. It was decided lately, for example, to sink a well at St. Brides 
Major for the supply of the village, and although from the geological — 
formation (a fissured limestone) special precaution was necessary in the 
selection of a site, the medical officer was not consulted. That officer 
tells me that the site actually chosen (by the inspector of nuisanoes and — 
the guardian of the parish) appears to him on cursory examination to be 
too near the charchyard, but that the work of sinking the well was 
proceeding before he was cognizant of the intention of the authority. In 
his report for 1887, Dr. Randall, referring to an outbreak of typhoid — 
fever at Bryncoch, stated that, in addition to other unwholesome con- 
ditions there, the water supply was liable to pollution; that it was. 
deficient in quantity, and at too great a distance from the houses ; ane 
this information was repeated in the first two quarterly reports of 1888. _ 
The matter was referred, according to custom, to the inspector of 


nuisances, and following his advice a little masonry was inserted across 


the face of the spring at the dipping point, I visited this place and 
found a slowly-trickling spring of water in the side of a gully, situated - 
some 400 yards from the houses across a rough, and boggy, and exposed — 
heath. The medical officer of health was no doubt justified in thinking — 
that at small expense the supply might be augmented and carried in 
pipes by gravitation to the hamlet. The inspector of nuisances had, 
however, reported “J consider Bryncoch now well supplied with water,” at 
and the authority were no doubt satisfied. 

Building operations have been going on to a considerable extent of 
late years at Porthcawl, in the western district, and in a small way else- 
where. Nevertheless, the medical officers of health are never consulted — 
respecting the administration of the building byelaws, nor, except for a i. 
few general remarks in one of Dr. James’s reports as to the advisability 
of the ventilation and dis-connexion of house-drains, do I find that any 
attempt has been made on their part to fulfil this important junction of — 
their office. Accordingly, the most important byelaws from a sanitary — 
point of view—as to construction of drains, cesspools, privies, founda- 
tions of houses, the ventilation of bedrooms, &e.——are wire 
ignored. 

Under the Dairies, Cowaead and Milkshops Order, premises are 
registered upon the advice of the inspector of nuisances alone. I haves 
not found in any case that improvements in the construction, ishing 
or Management “of dairies, &c., have been secured, although often much 
needed. The medical officers of health are never consulted on the 
subject, nor have they made any representation to the authority as to 
the important uses to ‘which the order might be put in protecting the — 
nublic health. At present the mere registration of dairies serves no — 
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The effect of this system of sanitary management is to obliterate the _ 
most important function—that of an adviser of the sanitary rene : 
of. the medical officer of health; and this in its turn disorganises the _ 
whole sanitary machinery. The inspector of nuisances, acting without — 
the co-operation of the medical officers of health, is deprived of the — 
moral support. to be derived from medical authority, and is unable, at 
least within any reasonable time, to carry out even such improvements ‘ 
as he deems necessary should they infringe private interests. I will give - 

one or two instances, among such a dulitber as to indicate that “the 
difficulty is constant, to show how ineffectual have been his efforts. 


On the 24th June 1886 Mr. Leyshon reported that there was insufficient 
privy accommodation at Verity’s Court, Cowbridge, and notice to provide E j 
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not complied with. On April 26th, 1887, small-pox broke out in Verity’s 
Court, and the inspector then reported: ‘‘Mr. Rees has deceived me by 
* promises until the notice given him is powerless; will the authority 
“ please direct me to give him a fresh notice.”? Fresh notice was served 
on May 9th, butit had not been complied with when Cowbridge was made 
an urban district on November 1st, nor has the work been done, I believe, 
up to the present time. [I visited Verity’s Court, and found that deficient 
closet accommodation was by no means the worst of the evils existing 
there. The houses have no through ventilation, and within 3 feet of the 
door of one of them was an enormous midden containing five or six cart- 
loads of refuse (two loads had been removed some three weeks before, 
and this accumulation left), and foul liquid from the midden was oozing 
a to the surface of the dilapidated yard—the space from which the houses 
derive their air supply. In one bedroom of 840 feet cubic capacity, that 
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is to say, giving space for three inmates at the most, Six persons were — 


sleeping. The medical officer of health informed me that a case of typhoid 
fever had occurred-in this court since the small-pox outbreak. | 7 
_ In his reports for 1885 and 1886, Dr. Randall had referred to the 
defective privy accommodation at the village of Wick (at the school- 
house amongst others), urging the authority to secure the adoption of 
pail closets, or ‘‘at least small impermeable pits,’ and in a quarterly 
report of 1887 he specially referred to the Star Inn, where liquid from 


: ie privy *‘ soaked under the floor of the house,” and advised the substi- _ 


tution of a pail closet. On the 10th November the inspector of nuisances 
reported upon the case. “I find no nuisance in or about the privy,’’ he 
said, but he admitted that it would be better removed from against the 
wall of the ‘house, and accordingly a notice ‘to provide proper privy 
accommodation”? was issued on November 2ist. On January 5th, 
March 13th, and May 30th it was reported that the notice had not been 
complied with ; on July 13th the new privy had not been completed; on 
August Ist it was reported finished. As to the others reported by the 
“age officer of health to require structural alterations, the inspector of 
nuisances reported (August 1st, 1888), ‘‘There are a few rudely con- 
4 structed privies at Wick, but I am not prepared to say that they are a 
~ nuisance.” [T visited this village in the course of my inspection. The 
hew privy at the Star Inn was a few yards further removed from the 
house, but was of precisely the same character as the last, with deep 
porous and unventilated cesspool. ‘I'he closet accommodation in the 
village generally, including the school-house, was of a similar kind, 
powing much accumulation and soakage of focal matter about the 
houses, and constituting a serious danger to the inhabitants. Several of 
the houses also, from dilapidation and dampness, are, in their present 
condition, unfit for habitation. | | 

_ On October 28th, 1886, Mr. Leyshon reported ‘‘ There are 11 houses 
* belonging to the Rev. Mr. Morse at Bryncoch with only five privies, 
and also a very foul and stagnant gutter at the back of the premises ; ” 
and on the 8th November 1886, a notice was served to abate these 
nuisances. On i8th January 1887, notice reported not. complied with; 
Hebruary 7th, reminder sent ; May 4th, “ notice not complied with.” On 
October 21, the inspector finds “ nothing fresh at this place calling for 
special notice’; on December 7th he finds the privies ‘* require 
cleansing.” Tater in the month typhoid fever is reported by Dr. Randall 
to have broken out in Mr. Morse’s houses, and on January 8th, 1888, the 
privies were “cleansed.” On the Sth May, Dr. Randall, referring again 
to the outbreak of typhoid fever, spoke of the privies at Mr. Morse’s 
houses as “‘ most unsatisfactory.” It then appeared that the notice served 
in October 1886, as to the privies and drains, had never been complied 
with, the inspector excusing himself on the ground that some of the 
houses had been unoccupied. On the 21st May 1888, a second and similar 
notice was served. On July 3lst, Mr. Morse was reported to have com- 
eted the drains, but not the privies; on September 4th he had *‘com- 
pleted the new privies and also the drainage.” [It was essential that I 
should see the results of all this labour, exten ding over nearly two years, 


ye, 








it was served on 5th July ; on September 23rd the notice was reported APP. A. No. 20. 4 ras 














APP. A. No. 20. 


On Sanitary Ad- 
. ministration in 
Bridgend Regis- 
tration District ; 
ong Mr. Spear. . 


district under notice may be considered roughly as a circular area with 


and 4 accordingly visited the premises, I. found the 11 houses built in 
two rows at right angles to each other, their backs facing upon the 
common yard—a triangular piece of wholly unpaved ground. Until the 
recent alterations all liquid sewage had flowed across this unpaved space 
in an open gutter; now a pipe had been laid with three gully openings. 

The latter, however, were so badly constructed that much of the sewage 
still spread itself over the unpaved surface. The surface was still filthy 
and sewage sodden, and one tenant complained that the liquid filth flowed 
into his kitchen. ‘Moreover, the drain terminated within three feet of 
the lowermost house, and there the sewage created, in a dilapidated 
gutter, a foul nuisance. Within the triangular space, about 23 feet from 
the houses, the original privy cesspits stand in two separate blocks, and 
now a third block was built, the cesspit of which came within about 
18 feet of the houses. ‘The original cesspools are about 8 or 10 feet 
long, and 6 feet deep, the new one about 15 feet long and 8 feet deep. 

The latter is constructed of rough stonework and is not ventilated. 

It constitutes undoubtedly a fresh source of danger to the locality, while 
the pipe drain provides no remedy for the nuisance it was designed! xo 
remove. | ! 


In dealing with infectious disease the authority have been content. 
to supply gratuitously carbolic acid, &c., when applied for, to be used 
according to the directions of the medical officers. No public provision 
for the isolation of. infectious cases has been made, nor have any 
organised means been devised for the early discovery of such cases. 
Dr. Randall reports in April 1888 ‘a considerable epidemic of scarla- 
‘‘ tina at St. Brides Major, due to non-isolation of cases as they arose; 
Dr. James, in a report of December 1887, mentions the discovery of an_ 
outbreak of scavlatina® in two families at Llalistone “six or seven weeks” 
after its occurrence,” and of a fatal case of typhoid in the same village: 
some months after the death occurred. 


4 


The study of sanitary methods in this rural district shows that % 
real progress the cessation of divided counsels from officials is abso-. 
lutely essential, and that the attempt to obtain a workable solidarity 
and consistency in administration with the aid of several responsible — 
advisers, in one department, has proved, from inherent weakness of the 
plan, a lamentable failure. What is required is a well-informed medical 
officer of health, devoting a considerable portion of his time to sanita- 
tion in the district, possessed of some organising capacity, and capable 
of acquiring the conngenns of the sanitary authority. The special and 


most. important functions of such an officer have now, in this rural 


district, come to be imposed upon one not intended by the sanitary 
law. to exercise such functions, not armed with the necessary moral | 
authority, and not possessed. of the requisite knowledge and training, ra 

No question of course arises in dealing with a limited area of ‘this: 
sort as to the adequacy ot one medical officer of health to exercise | 
sufficient supervision; but it may be asked whether, as a matter of 
convenience and of facility of supervision, there is not some advantage 
in having the services of five officers rather than of one. Even if the 
duty of visiting. and inspecting localities be alone thought of, the answer 
to the question would seem to be that there is no such “advantage. The 









the town of Bridgend at the centre. One of the present medical 
officers of health resides j in this town; two others at the circumference 
of the cirele, and the two remaining ones beyond the circumference, 
two or three miles beyond any populous part. As a mere matter of 
economy of distance to be travelled it would seem that one officer living 
in the central town is in at. least as favourable a position as the five 
combined: in whichever direction he leaves his town or by whatever. 


y); 


ee fF uate ) aera! ‘ } Reta 
_Yoad he returns, he would habitually be within the area of his duties, App. A. No. 20. 


‘ On this point there is indeed no room for doubt when the overlapping 
of the existing districts comes to be considered. Taking only the 
_ populous villages, we find the following results: the medical officer of 
health of the central district, in visiting Wick, is within three miles of 
Llantwit (the most populous place in the Cowbridge district), distant 
four miles from Cowbridge, the residence of the present medical officer ; 
in visiting Pencoed he is within three miles of Llanharan (the most 
populous place in the Llantrisant district), to which the present medical 
officer has to drive some four miles from his residence; in visiting 


“most important place in the rural district), or, when at home, he is 
within three miles of that. place (either by road or rail), while the 
_present officer lives some seven miles away; in visiting Bryncethin he 
_is within a mile of the most considerable part (Ynisawdre) of the western 
division, or when at home within about three miles, while the present 
-officer’s residence is some five miles distant. 
__ It may be said that the severai medical officers of health are the poor 
law medical officers for their respective districts, and that in their 
frequent visits in the latter capacity they conveniently perform the 
duties of the other office. There is, however, abundant evidence 
before the Board that these duties cannot be properly discharged in 
that incidental and subsidiary way. Nothing is more common than 
to find that inspections so undertaken have proved a positive disad- 
‘vantage and snare, leading a medical officer of health to suppose that 
he has discovered all the circumstances of a locality when he knows 
‘only a fractional part of them. Careful, systematic, detailed, house-to- 
‘house inspection, at frequently recurring intervals, of an area whose 
‘boundaries and co-relations are well understood, is what is needed ; and 
it is only upon information so obtained that competent advice for a 
‘sanitary authority’s guidance can be looked for. as: 
' Still, it may be said, the fact that such divisions have been made for 
‘poor law purposes affords presumptive evidence that they are convenient 
ones for supervision ; and no doubt this argument goes for much with a 
‘sanitary authority that is also a beard of guardians. In this particular 
vase, the conditions have been entirely altered by the removal of various 
“areas that have been constituted urban districts, so that the poor law 
divisions and the sanitary divisions are no longer conterminous, It 
‘may, for example, be necessary that a poor law medical officer should 
live at Maesteg and another at Cowbridge, but neither of these places 
are now under the jurisdiction of the rural authority. But, apart from 
this consideration, the argument stated above loses its apparent weight 
when the necessities of the two offices are taken into account. Urgent 
calls may be an almost everyday occurrence to the poor law medical 
‘officer, but are a rare necessity to the officer of health ; in the one case 
the convenience of the public in applying for aid or seeking medical 
‘advice has to be considered ; in the other, the nature of the duties does 
not require visits from the inhabitants. 
In the above remarks the question of superior convenience las been 
considered from the point of view of the neeessities of local visits and 
‘inspections alone. In relation to other duties—the necessary attendance 
‘at the meetings of the sanitary authority in affording personal assistance 
and advice, the necessary co-operation with the iuspector of nuisances, 
‘&c.—the advantages of one appointment, as compared with several, are 
too obvious to need further comment. ‘ial 
There are still other reasons for preferring one appointment in this 
district. Questions are arising as to sewerage and water supply of 
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various localities that will require from the ribdiaal officer of health, if — 
his advice to the authority on such matters is to be of value, or his A 


ihe 


subsequent supervision effective, a far more comprehensive view of the - 7 
sanitary condition and necessities of the district than any knowledge, ~ 
however intimate, of any one locality can give him. To this matter I~ 
shall have again. to refer after dealing with the sanitary condihion of theg 
adjacent urban districts. 


Bripeenp Urpan SAnitary District. ' 
The Bridgend urban district stands upon a limited area of 630 acres 4 
and contains a population estimated at 4,200. From its situation some | 
three to four miles below the juncture of populous mining valleys, it is © 
an important market town ; and possesses railway communication with 
the north and west and east, and converging high-roads on all sides. 
The streams from the north have united some three miles above to form | 
the combined Oewr river, and it is upon either side of this, a broad 
and rapid, though shallow river in time of flood, and in dry seasons 4 
mere streamlet occupying but a fractional part ‘of the stony bed, tha 
the town is built. Geologically the lower part of the town stands upo 
alluvium, the higher parts upon the lias formation. 


ae 


Sanitary Condition.—The great want in this district is a a 
system of sewerage and drainage. Short of providing this, the sanitar 
authority have not on the whole been inactive, but the great omission ~ 
overshadows such improvements in scavenging, paving, &c., as hav 
been introduced, and renders them to a large extent nugatory. Th 
most important of the main sewers, are constructed of rough masonr 
and could only be properly used for the conveyance of storm water 
one at least consists of the natural rough bed of a more or less stagnan 
stream that has. simply been arched over. Into these channels, upon 
which the sanitary authority annually spend 302. in attempting “ diss 
infection,” most of the pipe sewers that have been constructed discharge. . 
These latter are very imperfectly ventilated, and one, intended to serv 
the populous locality of Old Castle, is laid so shallow that several sma 
branch streets cannot be connected. The private drainage of the tow 
is generally much in need of attention. Drains, I am told, are often” 
found constructed of brick or stone and leaky. They are generally 
unyventilated, and water-closets are not. provided with water for flushing | 
purposes. For the branch streets at Old Castle referred to above (South 
Street, St. Mary Street, part of Chapel Street, and Madox Place), 
well as for a SECS collection of houses at Green Street and N 
Town, to which no sewers have been extended, cesspools have to b 
depended upon. It can only be a very small palliative measure to p: 
vide, as the authority have done, for the frequent removal of ashes an 
house refuse, when the more obnoxious sewage in in so many pla 
stored for prolonged periods in leaky cesspools and privy pits, in tl 
immediate vicinity of dwellings; or, at. best, discharged into drains a 
sewers of the character. described. i 

Moreover, the receptacle for the sewage discharged is the bed of | 
Ogwr river; and two of the public culverts and several private drat 
empty themselves within a few yards of the point where the river ente 
the town. In wet seasons, when the river is full, no complaint ari: 
and the sewage is carried to the sea some four miles below with 
being further heard of; but in summer, when the sewage has often 
trickle over bare stones, or forms here and there stagnant pools, t 
nuisance from this cause is said to be most serious. 








Pi! isk large proportion of the house property of Bridgend is old and of App. A. No. 20. : 
an eee te kind. Many of the cottages are excessively small and con- On Sanitary Adora 
- fined, ill-ventilated, damp, and’ dirty. In certain cases attempts to Spots oy 38 it) 
‘ puprove the ventilation have been made under the authority’s order, and tration mers ee: 

some two years ago one row of houses was closed as unfit for habitation, °Y M™-Spear. 
_ There are others fat Old Castle, and a row of six on New Castle Hill, shea 
that require now to be similarly dealt with. In these small, ill-venti- {ae 
~ lated cottages, overcrowding is occasionaliy observed. Dies 
Building byelaws, based upon the Board’s model, were obtained in 7 
_ 1888, and in the small amount of building that is going on attention is Pa 
| _ Sparently paid to their due enforcement. I found, however, one new vi : 
_ house occupied by a family, including several children, before com- neh 
pletion, and long before it could be considered in any proper sense 7 e 
7 _ habitable. i 
a _ The authority have made considerable improvement of late in the 
E. ovine of several of the public streets. Many of the smaller private 
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streets, however, and a large proportion of the house yards, are in this be 

: preipect greatly neglected. pee; 

__. The water supply of some nine-tenths of the town is in the hands of ee 
a private company. Water is obtained at present from springs in the ae 
- Tias limestone about three miles to the south, that is below Bridgend , at | sit 


2 point where discontinuance of pumping is occasionally necessitated by 
« the invasion of high spring tides. ‘The water is stated to afford satis- jes 
factory results on analysis, and is distributed on the constant service — tee 
z principle. we 
4 _ The company have likewise powers of distribution over some partsof a 
_ the rural sanitary district, including St. Bride’s and Southerndown, and wee. 
4 have, I understand, offered to supply the latter place, where water is ‘ 
- much required. It is believed that a new source of supply will be ob- oe} 
1 tained eventually from the northern water-sheds, in which case other 1) Se ee 
parts of the rural district, where water is now much needed, would come | ; 
pee practically within the range of the company’s service. 
In addition to the company’s mains, there is in Bridgend, at the foot Hird 
‘ ée Station Street, a public fountain, supplied through pipes with water a 
from an adjacent hill, to which a ‘number of the inhabitants on this side yam 
3 of the town resort ; aiid again there are a certain number of houses, 
beyond convenient reach of the public fountain, practically unprovided. Ba 
4 "This j is the case with a row of twelve in North Street, the inhabitants ef 
a. of which, notwithstanding that the authority commenced action some e 
e two years ago against the owners on this account, are still left to obtain Ba 
@ water from a polluted stream. pats 
__-'The provision made in the district for dealing with infectious diseases aN, 
is altogether inadequate. No hospital is provided, while attempts to ee 
h isolate sufferers in their own homes are, in the small cottages of the i 
- district, necessary futile. Neither is there any disinfecting apparatus, apie. 
- The action of the authority in this important respect is confined to the ; 2 
" oe gratuitous distribution, in cases that happen to come under their notice, es 
of disinfectants, which are used under the direction of the medical officer co ae 
of health, assisted by the inspector of nuisances. | 


_ Administration —The medical officer of health, Dr. Randall (medical : 
4 ie of health of the central division of the rural sanitary district), was Wik. 
appointed in 1885, and receives a salary of 25/. per annum, part of bales A 
e which. is repaid out of the Parliamentary grant. His present term of 
_ office expires on March 25th, 1889. He presents quarterly and annual 
s reports, but does not attend the meetings of the authority. “Lhe inspector 
of nuisances is in frequent communication with him, and in cases 
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requiring it acts under his directions. In the reports of the. health 
officer most of the points to which Ihave referred have been brought — 
under the notice of the authority ; and such improvements as have been _ 
carried out of late appear to have been instituted for the most part on — 
his recommendation. The officer has found reason to attribute the 
periodical appearance of typhoid fever in the district to the defective 
sewerage of the town, and this subject has been repeatedly brought by 
him under the notice of the authority. In respect of this most important 
matter, the authority have had before them various schemes—one con- 
templating the carriage of the sewage by properly-constructed culverts 
to the sea; another, its application to land at an intermediate spot—but 
neither the ‘one nor the other has ever been taken into serious con- 
sideration. The attitude of the authority is in fact expressed in a 
resolution, passed in (1882 ?), and re-affirmed in July 1886, in answer 
to an inquiry from the Board, to the effect that as all sewage from the 
Lyfni and Ogmore Valleys passes into the river above Bridgend, they 
feel indisposed to spend a large sum on their own sewage disposal. 
Meanwhile, not only does the river receive fresh and large pollution 
from Bridgend, but a considerable proportion of the sewage is retained 
within the town limits, in improperly constructed sewers ‘and cesspools” 
and by leakage into the soil, to the serious endangerment, as the medical 
officer of health points out, of the health of the inhabitants. 
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‘In the Lyfni and Oemore Valleys there are, in addition’to Aberkenfig, 
the most populous place in the rural sanitary district already described, 
two local board districts, those of Maesteg and Ogmore and Garw, and ae 
to these I will now direct attention. | : 


Mieaee URBAN SANITARY District. © ve 


Windstee | is situated towards the upper end of the Lyfni Walley 4 some 
nine ‘miles above Bridgend and six above Aberkenfig. The town is 
built on either side of the Lyfni (a mere brook often in summer, and in — 
time of heavy rainfall a rapid river), the lower parts standing on ‘alluvial | 
deposit, the upper on the broken Penant sandstone and detritus of the — 
neighbouring hills. The area of the district is 6,813 acres, and the — 
population, at the census of 1881, 8,310, is now estimated at 9,000. a 

The population i is almost exclusively an industrial one, com mining om 
iron, and tin-plate working affording employment. Owing to the closure 
or partial closure of large works, failing prosperity has afflicted the 
district since 18838, so that. the rateable value has decreased, J am told, — 
ee some thousands. ‘There is now, however, owing to the intended a 

establishment of new works, promise of immediate improvement. nee 

The district bears obvious traces of impoverishment. The roads are 
neglected, the by-streets unmade, and a large proportion of the houses — 
in a state of disrepair. There are indeed many in the district so damp, 
dilapidated, ill-ventilated, and otherwise ill-provided (in matters of — 
drainage and sometimes of water supply) as to demand the attention of 
the authority with a view to their closure. ‘The Lyfni and Tondt Coal | 
and Iron Company, the great employers of labour in the district, are the 
owners of some such houses; and since the pinch of falling prices was 
felt, they have in several cases required their workpeople as a condition 
of employment to occupy the houses in their possession. The require- — 
ment is inimical to the health and comfort of the men and their families, — 
and in several instances has led to the vacation of more. gecent dwellings 
for others unfit for habitation, — 





cottages have not been properly prepared for such a purpose. ‘The 
_ authority possess no disinfecting apparatus. Chemical disinfectants are 
_ supplied gratuitously to infected households, and used, in cases that ene 





‘in a form the most offensive and most difficult. of removal, that is to 
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The sewage of the town and neighbourhood finds its way eventually avr. A. Nocaon’ ue 
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to the river, or rather, in seasons when the water is low, to the bed and GniSaiiiuverd 


ait 


banks of the river only, and in the latter case until the next heavy fal] ministration in _ 


of rain, which, fortunately for the district, is not often long delayed 


munication are various—by open rivulets, by brick and stone highway yf 


drains, and by a number of pipe sewers that have been laid by the a 


authority. Into several of these channels a flush of water from some 


hill-side rivulet has been diverted, but when most required this means Re 
of flashing is apt to fail. Ventilation of sewers is very imperfectly 


provided for. 


ridgend Regis=_ 
: h . » tration District; 
_ there is the growth of a most offensive nuisance. The channels of com- by Mr. Spear. 





f 


. q 4 ° Te 
The sewers and other channels spoken of receive as a rule sewage — eth 


say when far advanced in decomposition, from the overflows of cess- 


pits, &c. Closets consisting merely of roughly bricked holes, with an aoe 
_ overflow to the nearest sewage channel, still exist in large numbers; | 


o r 


and although the authority have taken steps to replace many of these 
_by “syphon closets,’ with drain connexion, the change under present ose 
circumstances cannot be regarded as an altogether judicious one. The ES 


water supply in the district is scanty, and the syphon closets have as a 


rule become a nuisance through defective flushing. Pail closets have | Sie 


been introduced in one part of the district, but the work of emptying 


and removal of the contents is left, with the usual unsatisfactory results, eee 


to the tenants. sah ve 
- The removal of ashes and house refuse from the neighbourhood of 
dwellings is undertaken by the authority, and is effected at frequent 


intervals, The refuse is, however, occasionally deposited improperly 7 ‘ ee 
on the banks of the Lyfni, 


The water supply of the district is undertaken by the authority. 
Water is collected from hill-side springs in a small storage reservoir, 
and thence conveyed to standpipes, of which there are some forty in the 
town and district. At its souree the supply, having regard to the 
storage capacity, is limited; and as distribution within the town is Rees 


carried on, even in important places, partly by glazed socketed pipes in a hace 
which pressure is often almost nil, the flow at many of the stand pipes : ie 


is slow and inadequate. Moreover, an increase in the number of | Mae 

standpipes is greatly needed, and this cannot, owing to insufficient Oe 

supply and inadequate pressure, at present be obtained. Further, the Brees” 
use of fragile earthernware pipes, in a general water service within a os 


populous locality, should be regarded as inadmissible from the point of 


view of protection cf the water against befoulment. The authority Paine 
have had the question of the improvement of the supply under con- ee. 
sideration at different times, but beyond an arrangement with a ; 
neighbouring landowner for the acquisition of certain springs if their as 


use be finally decided upon, no progress has been made. 
The authority have made no permanent provision for dealing with 


epidemic and infectious disease. In 1886 two cottages on the hill-side He 
were acquired with the intention of using them as a place of isolation See 


in case of need, but beyond this the plan was not proceeded with. The 


come to his knowledge, under the directions of the medical officer of 
health or inspector of nuisances. | 
Administration.—The medical officer of health, Dr. W. H. Thomas, 


is appointed annually (from each Lady Day) at a salary of 20/., one- ie 


half of which is repaid out of the Parliamentary grant; the surveyor we 
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and inspector of nuisances receives, as surveyor 30/., and as anepectpe . 


602. per annum. The medical officer of health presents quarterly and 
yearly reports, but does not. attend the meetings of the authority ; and, 
perhaps in consequence of this, little evidence can be found of his 
influence upon the authority’s administration. He has, in his reports, 
from time to time drawn attention to the insufficiency of the water 
supply ; and in reporting the appearance of enteric fever and other 


infectious diseases he states that all precautions as regards disinfection, 


&c., have been carried out, and nuisances associated with the infected 
dwellings removed. In a supplementary report to the authority in 


1884 (made at the request of the Board) he thus expresses himself— =A 


« JT visit the whole of the district two or three times a week, and as a 
“rule my suggestions to householders are acted upon, thereby _ 
“ rendering it unnecessary to report to you matters that may be 
“ remedied without so doing.” No doubt in this unostentatious way 
Dr. Thomas’s influence has been very beneficial ; but such efforts alone, 
on the part of the health officer of a district where many extensive 
improvements and much activity on the part of the authority are 
needed, cannot be considered ‘satistactory. No doubt the officer’s duty 
as an adviser of the sanitary authority is rendered more difficult by the 


company to which many of the worst, if net the very worst, houses in 
the district belong, and. that compels, i in the way described above, the 


occupation of these houses—can command a majority on the local — 


board. The fact however remains that no official representation has 
been made by the medical officer of health as to the pei in the 
district unfit for habitation. | 


OGMORE AND GARW URBAN SANITARY DISTRICT. 


This district was formed in September 1887, being prior to that date 
part of the rural sanitary district. It lies to the north of Bridgend, ann 
east of Maesteg ; covers an area of 17,926 acres, and has a populatiod 
now-estimated at 11,434, or 4,540 above the last enumeration. 

‘The district includes three main, valleys, giving passage respectively 
to the Garrw, the Ogwr, and the Ogwr Fach streams; each separated 


by high hills of Penant sandstone, and sloping towards a junction to » 


the south. The Garrw and Ogwr valleys, running north and south, are 
deep and narrow ; contain populous villages at intervals, and possess — 
railway communication. ‘The systems of main high roads and. of railway 
lines are on much the same plan. The point from which the railway 
lines to the two valleys diverge is near Blackmill; for the combined 
line with the Maesteg valley line there is another junetion at Tondti 
(Aberkenfig, in the rural district) some two miles below; and another, 
for both these with the main Great Western line at Bridgend, three 
mijes further south again. ‘The third, or Ogwr Fach valley, bends 
away from Blackmill to the east. It contains. only one small village, 


Gilfach Goch, near the summit (only one-half of which is in this a 


registration district, the other portion being in Pontypridd), and has no 
railway line. 

The houses in the Ogmore and Garrw valleys stand chiefly in terraces 
on the steep banks, where the valleys are deep. and narrow. ‘The 
Penant sandstone is the | geological formation, overlaid, where the 
houses stand, by alluyium near the river level, "and above by broken 
sandstone and débris of the hill sides, or occasionally by peat. The 
soil is often damp and boggy. The principal villages are as follows :— 
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circumstance that the Lyfni and Tondt Coal and Iron Company—the 
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In the Garrw valley, Blaengarrw, at the summit, about nine miles from APP. A. No. 20, 
Bridgend, population 1,500; Pontyeymmer and Ponty Rhyl, one to On Sanitary. 
two miles below, combined population, 3,000. In the Ogmore vailey, ministrati 
Nantymoel, near the summit, about nine’ miles above Bridgend, with 
-Blaenogwr and Abu just below, population 3,000. Twnewydd, a mile 
lower in the valley, population 2,400. At Gilfach Goch, in the third 
_ valley, the inbabitants within this urban district (and within the 
registration district) number about 500... The remainder of the 
population, some 1,000, is collected in smaller hamlets and seattered 
. localities. nye 
The villages named are purely industrial, and much of the house 
property belongs to the large companies whose coal mines, &c., afford 
employment. At the summit of each of the larger valleys waterworks 
have within the last few years been established by private companies, 
and the mains are carried to each of the populous villages there 
situated, although a number of the houses are still unsupplied. At 
Gilfach Goch a similar work might easily be accomplished, but as-yet 
the inhabitants depend upon the natural flow of water from the hills, 
and this in summer is apt to fail. 
“a The sewage, or such of it as gets removed from the neighbourhood of 
dwellings, practically all finds its way into the streams. Of the 1,760 
__» houses in the larger villages, nearly a thousand are provided with water, 
_ ~ or syphon closets; 470 with cesspit closets, many of which have over- 
_ flows to the drains, and the remainder (about 340) with pail closets. 
~Slops and other liquid refuse, including drainage from piggeries, 
_ slaughter-houses, &c., find their way, as a matter of course, in the same 
direction. 
The sewers have been constructed by the owners of the house pro- 
perty, and vary as to capabilities and quality in the different localities, 
At Blaengarrw, a new village belonging for the most part to the Ocean 
Company, a complete system of what are reported as well constructed, 
although unventilated, sewers has been provided. The sewage is dis- © 
_. charged directly into the stream, and four-fifths of the houses are pro- 
_ vided with water-closets having flushing apparatus. In. the remaining 
villages the sewerage is piecemeal; natural water courses and storm- 
_ water drains are, as far as possible, made use of; much sewage is 
allowed to flow over bare surfaces, and the banks and sides of the 
streams are filthy with imperfectly removed sewage. The private 
' drains, too, are often dilapidated and otherwise defective, allowing the 
surface about dwellings to become sodden. Few streets have been 
taken over by the authority, and, except for the main highways, the 
roads are deep in mud. 
= This condition of drainage exists to a dangerous extent at. Ponty- 
~ eymmer, Nantymoel, and Tynewydd. At Pontycymmer, in addition, a 
- large number of utterly neglected pail closets are in use. The empty- 
ing of pails is left to the tenants, and their only practicable pian is to 
___ bury the contents in their tiny plots of garden ground, usually unculti- 
vated and often rising steeply from the backs of their houses, or 
descending steeply to those of their neighbours. I am told that after 
heavy rains it is not infrequent to find excrement washed down to the 
_.very doors of the dwellings. In this place, Pontyeymmer, typhoid 
fever is indigenous. Dr. Parry, who practices here, tells me that he is 
rarely without cases under his charge, while the better-drained village 
_, of Blaengarrw above remains entirely free. At Tynewydd, in the 
other valley, the same disease has, under somewhat similar conditions, 
made its appearance repeatedly in recent years. 
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at advantage. 
sh Brideond Regis- eee 
bration n Distt A large proportion of the houses in the district are modern and built 


in the style of modern colliery houses in Glamorganshire—five-roomed 
houses, or two rooms on the ground floor and three small bedrooms 
above. Dampness is a somewhat common feature from the necessity or 
habit of building the houses on the damp and unprotected hill-side ; 
and from the nearness of the steep bank at the rear, deficient ventila- 
tion of the lower rooms is occasionally observed. , This latter condition 
was very marked at certain houses I visited at Abu, where the door of 
communication between the front and back rooms had been closed in 
order that one house might be converted into two tenements. The 
back dwellings thus for med from their closeness to the bank and 
absence of through ventilation, were unfit to be occupied. 

The practice of taking lodgers is almost universal in the district, and 
requires to. be carefully regulated. No byelaws have been made by the 
sanitary authority with regard to houses let in lodgings. 

The means adopted for preventing the spread of infectious disease 
ure as inadequate here as in the other districts, and consist merely.in 
the gratuitous provision of disinfectants in cases thop happen to come 
under the notice of the sanitary officials. 





Administration.—The financial condition of the district appears to 
be excellent. The rateable value is some 45,000/.; as yet no loans 
have been contracted, and the amount obtained from ‘a rate of 1s. 6d. in 
the £ after paying establishmeut charges, has hitherto been devoted to 
extensive improvements on high roads which had fallen into bad condi- 
tion. It is intended now to require the paving, channelling, &e., of 
many private streets preparatory to taking them under the authority’ S 
control ; and plans are soon to be prepared for the proper sewering of 
Nantymoel. Byelaws, based upon the Board’s model, have recently 
been confirmed, and the authority are now making regulations under 
the Dairies and Milkshops Order. It will be seen that a very large 
amount of most important work is falling, and about to fall, upon the 
survevor. That officer holds the dual appointment of surveyor (includ- 
ing the charge of roads and highways) and inspector of nuisances, and 
of the roads alone there are some 40 miles in the district. He receives 
a salary of 60/. as inspector of nuisances, 30/. as survevor, and 10/. as 
inspector of dairies, and is required to pay his own travelling expenses. 
He has one assistant, a working man paid in weekly wages. It seems 
more than probable under the circumstances narrated that the proper 
work of the inspector of nuisances will have to be neglected for the 
exceptionally pressing duty of a surveyor in a new and rapidly increas- 





difficulty had already become serious. 
th The medical officer of health, Dr. Thomas, was appointed by the 
va present authority in April 1888, until the 27th April 1889, at a salary 
L of 252. per annum, one-half of which is repaid from the Parliamentary 
grant. The same ofticer held the appointment under the rural autho- 
rity, and his reports then showed fair appreciation of the sanitary 
necessities of the district; although they were, as he himself admits, 
almost entirely without result. ‘To the present authority he had not up 
to the time of my visit reported on the condition of the district in 
es general, but had confined himself tv the notification of two outbreaks 
ui of disease (one of typhoid fever and the other of scarlatina), making in 
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connexion therewith certain recommendations as to the drainage and App. A. No. 2 

fois accommodation severally of two localities. He was about also to Onisanibure ‘d 
make a representation to the authority as to the very grave sanitary Bridgend Wed | 

defects existing at Blaengarrw ; he _proposed to attend personally the + ‘ist 


_ authority’s meetings. . by Mr, Ro 
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CowBRIDGE URBAN SANITARY DISTRICT. 


4 The little town of Cowbridge is an ancient borough, once enclosed 
_ within town walis. Its first charter of incorporation dates back to the 
_ times of Charles II., but no sanitary functions were exercised by the 
Mayor and Corporation until November Ist, 1887, when the town was 
incorporated under the Municipal Acts ; ‘until then the rural sanitary 
authority exercised jurisdiction. Bee 
‘It is a market town and centre of an . agricultural neighbourhood, and hase 
-- moreover possesses an important grammar school, besides two or three | 
_ private boarding schools. The area is very limited, consisting of only 
_ 84 acres; and the pupulation, which is almost stationary, Isis: 
: The town is situated near the south-eastern boundary of the registra- 
tion district; seven miles by road from Bridgend, or by rail about 
13 miles. Geologically it stands at the edge of the lias and mountain ae: 
limestone formations, and chiefly upon a thin alluvial soil. <A little va 
stream, the Thaw, crosses the main street, and for a short space skirts 
one border of the district. 

Locally the town is spoken of as consisting of the east and west 
villages, but in the village street, some three-quarters of a mile in 
length, the houses are continuous, and these, with a few short cross 
rows on either side, constitute the town. one 

The water supply is derived chiefly from three public wells; one in ese: 

_ the centre of the town ted by water piped from a spring in the neigh- 
ue pouring field, another a little distance beyond the line of houses on the 
west, and a third in the east village. ‘This latter is spoken of by the © ~ 
inhabitants as giving water offensive to taste and smell. It stands ~ | 
in the immediate vicinity of cesspools, and its use is no doubt most 
dangerous. A fourth well has recently been sunk at a new cattle 
_ market, but this, like the most satisfactory of the old supplies, is a little 
to the west of the centre of the town. | Meare: 
Such sewers as exist are of very rude construction, consisting chiefly ay ae. 
of the old stone highway drains. In the east village and in the further | 
portion of the west (about one-third of the town), even such channels Ra? 
are wanting, and the slop-water flows down dilapidated surface gutters ne 
in the streets, or is thrown anywhere about the premises. i ae 
The sewers discharge into the little river Thaw, at a part spoken of 
as the Poplar Pool, 200 yards or so from the centre of the village, and 
somewhat nearer the grammar,school and other houses. In summer 
the water here is almost stagnant, and at Poplar House, close by, used 
as a private day school, the inmates complain of its offensiveness. 
Moreover, within a mile of its course the stream traverses the village 
of Llanbleithan, in the rural district, where some of the inhabitants com- 
plain of, while others drink, the water. The Cowbridge authority have 
lately, in direct contravention of the provisions of the Rivers Pollution | 
Prevention Act, and of all sanitary proprieties, greatly added to the 
pollution of this pool by constructing a new pipe drain from the cattle 
“market to empty into it. 
A few pan and water-closets are connected with the sewers described, | .: 
but for the most part excrement is disposed of in cesspools. The latter 
are made large ana deep, and with a view to the soaking away of their 
contents. They stand often close by and even against the walls of 
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_ responsibility in this matter. 


houses, and when fuli the excavation of supplementary holes appears to 
be commonly preferred to the removal of the accumulated filth. Privy 


accommodation of this sort is not only still provided by private property | 


owners and builders, but is that chosen by the authority. For certain 
tenemented property belonging to the Corporation in Church Street, 
close by the large grammar school, large new cesspools of the kind, 
5 feet square by A feet deep, had, I found, just been sunk within some 
22 feet of the houses; and this om a yard the level of which is above 
the level of the ground floor of the houses. Next. door to this property, 
in a house-yard only 11 feet, square, a deep cesspool was excavated 
about two years ago, and the medical officer of health tells me that since. 
that date there have been amongst the inmates of this house three 
attacks of “croup,” repeated attacks of gastro-enteritis, one of true 
diphtheria, and a death from ‘“ epidemic pneumonia.”* 

The authority make no provision for the remaoval either of excrement 
or house refuse. The nuisances from cesspools, middens, and other 
accumulations of filth (from ill-kept pigsties, &c.) are in Cowbridge 
exceptional, both in number and extert, even for this registration district, 

Much of the small house property is of a wretched description ; the 


houses being small and ill-ventillated, dilapidated, exceedingly damp, 


with ground floors below the level of the unpaved and filth-sodden 
surface outside. 
village, known as Llewellyn’s Row, which toa casual observer, and from 
the street, may look fairly comfortable, but to which the above 
description will categorically apply, I collected the following history of 
recent sickness :—-House occupied by one. ‘Thomas, two deaths from 
“croup,” one in March 1887, one in February 1888 ; house occupied 
by Lovel, case of “ croup,’ > Aucust 1888; house occupied by Neat, two 
aitacks of gastro-enteritis, July 1888; house occupied by Williams, 
death from t caclatins: November 1888. In Mrs. Neat’s house there was 
the only drain that I found about the premises, and that had been 
stopped for two years. One house was overcrowded. 


There are three registered lodging-houses in the district. In the 


matter of privy accommodation they are all badly provided, and the 


room ventilation in all is defective. 
overcrowded. 

The authority possess no means of isolating infectious disease, nor 
have they any disinfecting apparatus. At the time of my visit diph- 
theria and scarlatina had just broken out. So faras could be ascertained, 
eight or nine households had been invaded, and amongst them a single 
case of diphtheria had occurred in each of two lar ge “boarding schools, 
The remaining pupils of these schools, some of them possibly already 
infected with “the germs of diphtheria, were thereupon distributed to 
their homes—a_ necessity perhaps, under the circumstances, but a 
dangerous one, and one that need not have been incurred had proper 
means been available in the district for dealing with infectious disease. 

it would appear that the authority have never fully realised their 
The inspector of nuisances appointed for 
the town is a dairyman; and has been engaged of late alternately about: 
infected premises and in the manipulation of milk. The authority have 
made no arrangements with the district registrar for the supply of 
mortality returns to the medical officer of health; and as the latter 
receives little assistance from his medical colleagues, there can be no 
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* The agent of this property is stated to be a member of the sanitary authority. 
Verity’s Court, referred to on page 851 of the report, as well as other property in 


the town of a similar character, likewise belongs to one of the members of the. 


authority. 
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the town clerk to direct the authority’s attention to the defenceless 
position in which the town was placed. 


Administration —Under the rural authority nothing whatever 
_ appears to have been done to amelioriate the evil conditions existing in 
this town. The medical officer of health of that time had indeed 
reported that “he could find nothing [of sanitary defects] worthy of 
- mention;” and on another occasion, when one quarter’s death rate 
chanced to be low, that “the district was the healthiest in the kingdom.” 
_ The present authority i in March 1888 appointed Dr. Meller as medical 
officer of health for one year. The salary decided upon was at first 57., 
but, the Board objecting, no salary was assigned, it being understood 
that at the end of his service the officer should receive some remunera- 
_ tion. Dr. Meller has not yet reported on the sanitary condition of the 
_ town, but has notified the recent outbreak of disease. He states that 
het is never consulted by the authority, and the recent. further pollution 
of the Thaw by the action of the authority, and the recent further 
construction by them of cesspools such as [ have described, were 
_ without -his approval. He has not, however, made any official repre- 
sentation on these subjects, nor on the disabling effect of the authority’s 


failure to obtain returns of mortality, nor on the impropriety of employ- 


ing in work about infected premises a man engaged in the milk trade. 
For the rest, it is not to be forgotten that much of the wretched house 
BE priberty in the town belongs directly or indirecty to town councillors, 
Certainly, sanitary organisation here must be regarded as in a very 
early stage of development. 


I have described now the sanitary circumstances of the several 
_ districts contained within the Bridgend registration district. It will be 
seen that they have much in common, and that their interests are very 
closely interwoven. ‘The reason given by the Bridgend urban authority 
for neglect to sewer this town may be raisapplied, but it nevertheless 
_ expresses a hardship from which the inhabitants of the district suffer. 
_ It cannot be a matter of indifference to Bridgend that, within some eight 
or nine miles, districts, containing populations numbering already some 
_ 24,000, should be pouring sewage unpurified, and often containing the 
es “specific poison of typhoid fever, into the stream which flows through the 
heart of the town, ‘These centres of popul lation are not only rapidly 
increasing, but they will be forced by the necessity of self-preservation 
to perfect their local sewerage arrangements. At present the great bulk 
of the sewage is washed down to Bridgend only at times of flood (no 
one can look at the banks of the streams about Maesteg, or Pontycymmer, 
or Nantymoel, or Tynewydd, or Aberkenfig, ‘without appreciating this), 
but. year by year sewers of a more efficient kind with a more direct 
discharge into the rivers are being constructed ; and unless a thorough 
_ change of system be made, the towns lower in the valley will soon have 
to bear the passage of large quantities of crude sewage, not only at 
- flood times, but when fresh water in the river is reduced to a comparative 

-. trickle, and when the weather is hot and dry. 
The interests of the Bridgend urban, the Ogmore and Garw urban, 
and the Bridgend rural districts are all in this matter identical. It is a 
matter of even more concern to Pontycymmer in the Garw valley, and to 
Tynewydd in the Ogmore valley, than it can be to Bridgend below, that 
Blaengarrw and Nantymoel respectively should cease to pollute the 
streams ; ; it is of even greater importance to the inhabitants of Aberkenfig 
_ than to those of Bridgend that Maesteg should cease to pour crude and 
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often fever-contaminated sewage into the ae and as to the remedy, 
when the time comes for restoring the purity of these rivers, it may be — 
found to the interest of all these districts to combine in carrying out — 
one and the same scheme for this object.* | 
In matters of water supply, again, material interests in these districts 
are likely to bring about much in common. At the top of the Garw 
valley a water supply has been obtained, said to afford 3,000,000 gallons 
per 24 hours above the amount needed in that valley. Already the | 
advantage of bringing this surplus supply to Bridgend has been con- 
sidered, and I understand that notice has been given of the introduction 
of a Bill into Parliament for the forwarding of the scheme. If it be 
carried out, localities in the Bridgend rural district, now much in want 
of water, would soon be within reach of what has promise of being an 
excellent service. ‘The scheme would unite in matters of water supply 
the interests of three, and these perhaps the most important, of the 
sanitary divisions of the registration district. | 
The natural configuration and circumstances of the district create the 
common interests named above, and there are others that might be most 
advantageously cultivated. Hach district is urgently in need of means 
of defence against infectious sickness ; and it would be found probably 


at once an efficient and economical plan to provide at some central spot 


(in the neighbourhood of Aberkentig perhaps) an isolation hospital for 


the combined districts. Or ayain, to take a smaller though still very 


important matter, it is desirable that those having the charge of the 
public health in the towns should have some knowledge of the condition 
of the dairies in the immediate neighbourhood from which the milk 


supply-is derived, and that they should become promptly aware of any 


occurrence on such premises of infectious disease. 

It will be seen that with common interests so important and Various 
in these several districts, a medical officer of health who shall comply — 
with the terms of his appoiztment in “ making himself acquainted with | 
all causes affecting, or threatening to affect the health of his district,” 
and in order that he may adequately fulfil his duties as the adviser in 
sanitary matters of the authority, must be prepared to take a compre- 
hensive outlook, and to carry his observations far and closely beyond 
the limits of any one of these sanitary divisions. And this being so, the 
question naturally arises whether a combined appointment, or the 
appointment by the sanitary authorities severally of one man, ought not 
in the interests of the district to be made. The advantages of such an — 
arrangement would be manifold, as will be apparent from a study of _ 
what has preceded, and I can discover no objection to it of the least 
importance. For the purpose in question the district lies within easy) 
compass from a central point; there is no difficulty whatever in 
obtaining access to any one part within a reasonable time. ‘The single 
inspector of nuisances for the rural district finds no difficulty in reaching 
all parts of that district from his residence at Pencoed, near Bridgend ; 
and the surveyor and inspector of nuisances to the Oemore and Garw 


local board finds it convenient to reside at Bridgend. It would not a 


perhaps be possible to make a detailed inspection of two localities at 
different extremities of the district, or in different valleys, in one day, — 
but there would be no probable necessity for such haste. 
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* Just above Bridgend there is a County Lunatic Asylum, where the ‘nsteiaasl 
ments for sewage disposal present a striking contrast to those thought sufficient for 
the towns and villages. ‘There by proper arrangements the sewage of a place 
containing over 1,0°0 inmates is utilized completely, advantageously, and without — 
the slightest nuisance. 
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Notes by Dr. THornk THorne on Recent Occurrences of EpmpEMIG App. A. No. 21. os 
Crresro-SpinaL MENINGITIS in the Bastn of the MEDITERRANEAN.  Noteson Ca 
Cerebro-Spinal 


Tux first information as to any recent prevalence of cerebro-spinal }ovimsitiss by 
meningitis which reached the Medical Department was contained in a Thorne. 
report by Dr. B. Mercieca, of the Civil Hospital at Gozo, and which 
gave an account of the occurrence of this disease in February 1887 in 
seven members of a family consisting of nine persons residing in the 
village of “Ta Sannat,” in theisland of Gozo. Three of the family died. 

The symptoms in some of the cases were those of the disease in its 

simple form ; in others it assumed the fulminant type, and although no 

definite cause could be assigned for the occurrence, the genuine character 

of the disease, as judged of both by the symptoms and the pathological | 
appearances, was vouched for by, amongst others, Drs. Rudd and Coates, Ze 2 
army surgeons, who had seen the disease in Dublin, and by Professor 
Pisani, who, in confirming the diagnosis, stated that ‘‘ ordinary menin- 
-gitis,” in some cases associated with “extension of the head and slight 
- contraction of the dorsal muscles,” had been somewhat more frequent 
‘than usual, and who added some account of an isolated case of cerebro- 
spinal meningitis which had occurred at about the same date in the 3 ce 
island of Malta. 


oN 





The next information was embodied in a report submitted by Dr. FP. 
C. Heidenstam, C.M.G., chief medical officer for Cyprus, to Sir Henry 





Bulwer, High Commissioner for the island, on February 21st, 1888, eae 
which report was communicated by the Coloma Office to the Medical : Re 2 
Officer of this Board. ae 
' In his report Dr. Heidenstam stated that “a malignant epidemic fever, oe re < 


“ attended with lesions of the great nerve centres””—subsequently re- 
ferred to as undoubted cerebro-spinal meningitis—had broken out at Wee 
Nicosia about the first week in January 1888 ; that the epidemic was oe 
then confined to Nicosia, and to some villages in the Nicosia, Kyrenia, re 
and Famagusta districts; that, at that date, 60 attacks had taken place in | 
Nicosia, 18 having already terminated fatally; that the incidence of the 
disease had borne no relation to the social standing or the sanitary 
surroundings of those attacked; and that he had no evidence to show that 
‘the disease was communicable from person to person. ‘ 





On receipt of this report in this country, the Secretary of State for He 
the Colonies moved Lord Salisbury to have him furnished with informa- Pai 
tion as to whether there had been recently other outbreaks of. this Me 
disease in the Mediterranean, and whether the conditions of their occur- a 
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“Ape. A, No.2 rence had been made the subject. of skilled investigation, zante if, 80, with a 
what result. aie 





A Mtotis on 
x bro-S 1 
che Gb pinat In consequence of this, instructions were in April issued by the 
a i Foreign Office to Her Majesty’s consuls at Mediterranean ports to furnish 


ee the information desired. By this means communications, at times em- 
as - bodying medical reports, were received from British consuls as to the | 
AON tae following places :—Tripoli, Beyrout, Alexandria, Constantinople, Samos, q 
ei _ Crete, Syra, Salonica, Greece, Corfu, Trieste, Istria, Pola, Malta, Tunis, 
] Algeria, Sardinia, Ajaccio, Genoa, Nice, Marseilles, and Barcelona. ‘The | q 
information thus obtained, along with further reports from Cyprus, was 
communicated by the Colonial Office to the Local Government Board, 
and has formed the basis for compilation of these Notes. 


i 3 The information from a number of these places was almost or altogether 
negative. Thus, no cases of the disease had been reported at Tripoli, — 
eo Constantinople, Syra, Salonica, Corfu, Tunis, Algeria, Ajaccio, Genoa, d 
. Nice, or Barcelona. From Beyrout it was reported that cases had 
Aes occurred there, as also at Jerusalem, but no information concerning them 
was | fortheoming. At Alexandria nothing was known of the disease a 
| since the occurrence of sporadic cases in 1876; and only three cases 
Se could be heard of as having occurred in Marseilles during the three years _ 
ae preceding the inquiry, and as to one of these cases the diagnosis was ~ 
ae admittedly doubtful. In so far as Malta is concerned, the only ‘occurrence | 
‘reported has been already referred to. a 


The following is a summary of the information received from the 
other places named. . 











I. Cyprus. —On the 8th June 1888 a further account of the prevalence 
ay _ of cerebro-spinal meningitis in the island of Cyprus was submitted by. 
Pee aes ‘Dr. Heidenstam to the High Commissioner. As to the commencement 
Ses of the disease, it. appears that several cases of minor severity had A 
occurred towards the close of 1887, and it is believed possible that other — 
cases of a sporadic nature may have talker place in remote villages without © 
Bees attracting any attention. The first attack which was identified took | 
ee place in Nicosia on January Ist, 1888, and by the 26th of the nent 
ete he the district medical officer reported that he had met with 15 cases, and — 
are that attacks elsewhere had come to his knowledge. a 


Bai. 2 Gradually the disease became more prevalent, and on the 8th of June : 
STS eae it was reported that 273 cases, of which 85 had terminated fatally, had — 
oo been heard of in the island, and that there was but little doubt that. 
eas other cases, as to which there was no record, had also taken place. Of 
: ees the attacks recorded the distribution was as follows:—There were 216 
ee cas eases and 60 deaths in the Nicosia district ; 182 cases and 27 deaths ~ 
at having occurred in Nicosia itself, and the remainder being spread over — 











tee 15 other towns and villages. There were also 26 cases and 12 deaths — 

oe . in five localities within the Famagusta district ; 28 cases and 11 deaths © 

Bate in the Kyrenia district ; and 3 cases with 2 deaths in the town 7 ; 
Larnaca. | ; 


The disease is See ee) to have prevailed somewhat generally i in the 
lower lying quarters of the town of Nicosia, where the town wall and _ 
the overcrowding of houses on area prevent any proper movement of | 
air; and where the s sanitary circumstances are influenced for evil by a— 
moat containing stagnant contents and receiving sewage. Apart from 
| these conditions it could not be discovered that ordinary local sanitary 
ae circumstances had any special influence on the incidence of the cIBeaee 
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_ No English families und none of the troops suffered; and even as App. A, No. 21, 
regards the natives, a few cases only occurred amongst the well-to-do, Notesion a: Sune tee 
and in these instances the sufferers were in a debilitated state. The Cerebro-Spinal oe 
_ classes most attacked were those who were subject to the depressing Hove ee an. 
_ influence of a diet insufficient both as regards quantity and.qualitiys;,a Thome.” orcas 
_ bad harvest having largely operated to increase the number of those | eee 
who were in a state of poverty and who subsisted miserably on an 


_ insufficient and insalubrious diet. 


> 

_ Adverting to an opinion which was obtained by some of the 
inhabitants of Nicosia from Professor Brouardel, of Paris, to the effect 
that the disease was “eminently contagious,” Dr. Heidenstam says that 
_ the circumstances of the prevalence in Cyprus failed to justify such a 
- conclusion. Thus, “the inhabitants of the same house, and in many 
 * cases of the same room, or even in some poor families, the occupants of 
_ “ the same bed,” as the sufferers were not affected. In only one case 

- which came under his notice did two attacks occur in the same 7 
; house, and these were almost simultaneous. ‘The simultaneity of the ne 
_ beginning of the epidemic in different parts of the island under | 
 cireumstances which did not admit of explanation by inter-communica- . 
tion, and the fact that the disease subsided at about the same time in all } 

the places affected, are aiso referred to in the same connexion, although 

_ it is admitted that the latter consideration, especially, is of minor im- 

- portance. Whilst admitting that the origin of the disease is extremely 
- obscure, Dr. Heidenstam is induced to regard the disease as due to some 

_ specific miasma”’ favoured by special conditions, amongst which he 

- names temperature, and operating upon a people previously exposed to 


af 


_ depressing influences. 


Es 


1 


~ 


bye 


_ Dealing with the symptoms, Dr. Heidenstam describes the disease as 


fe 


_. presenting very varying degrees of severity but being essentially 
associated with acute inflammation of the meninges of the brain and 
spinal cord. In some cases the more decided symptoms were preceded 
_ by astate of general mal-aise lasting from two to four days ; but in the 
_ majority an initial “chill” was at once followed by vertigo, mental 
 prostration, vomiting, and headache, which in turn were rapidly followed 
_ by intense cephalalgia, dry brown tongue, obstinate constipation, rest- 
 lessness, confusion of ideas, and delirium more or less violent. About 
_ the third day contraction of the muscles of the neck set in, muscular _ 
agitation of the whole frame, with spasmodic contractions, trismus, local 
_ hypersesthesia— or at times anzsthesia—and opisthotonus. In some cases 
__ there-were affections of sight, paralyses, &e. Pulse and respiration became 
_ gradually more frequent, the temperature seldom rose beyond 103° Fahr., ne 
_ patches of purpuric ecchymosis were not unfrequent about the surface, (ire 
and in the more severe forms, maniacal excitement preceded a condition ie) aga 
of great bodily and mental depression, followed by a comatose state and pe 
_ death. : vars 
_ In some of the more malignant attacks death supervened in 24 hours ; 
in others a remission of the initial symptoms gave rise to the idea that 
the disease had subsided, but within a short time the attack again became ae 
- well-marked. A chronic type of the disease was also observed, and in ate 
some of these cases the patient ultimately succumbed as the result of ay 
_ gradually increasing exhaustion. eee 
At the commencement of the epidemic, and to a lesser extent during res 
__ its continuance, persistent and exceptional headache, lasting for several a ie 
days, was met with; these attacks being regarded as minor ones of the tate 


_ same type. 
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Notes on. 

_ _Cerebro-Spinal 
Meningitis; by 

_. Dr. Thorne 
Thorne. 


The principal post-mortem signs were hyperemia of the membranes 


of the brain and spinal cord, hemorrhagic deposits on the dura mater, 





exudation of yellow lymph and at times of pus over the surface of the 


. pia mater, both on the upper and lower surfaces of the cerebrum; serum 
was found in the arachnoid, and in the cerebral cavities, the ‘spinal 
medulla being infiltrated with it, and the central canal being at times 


filled with a purulent fluid. On the surface and in the vicinity of the. 
ventricles the brain substance was found to be pulpy. The intestines — 


were generally congested and filled with semi-fluid fecal matter, but no 
lesion of Peyer’s patches was observed. 7 


From a communication presented by Dr. Derbys, of Nicosia, to the - 


Académie de Médecine, Paris, it would appear that the epidemic was 
mainly confined to the months of January, February, and) March ; that 
the season was, a rigorous one in point of cold and humidity, and that 
the intensity of the epidemic during that period varied considerably ac- 
cording to the prevailing meteorological conditions. Thus it underwent 
a material increase during the prevalence of cold and humidity, and it 
sensibly diminished during periods of warmer and dry weather. 


From an experience of some 70 cases Dr. Derbys states that the 
disease attacked, 1°, the poorer classes; 2°, those inhabiting damp and. 


badly ventilated dwellings ; 3°, those in small houses, where a single 
room had to serve for several persons; 4°, the inhabitants of the lower 


part of the town; 5°, persons having no means of protecting themselves _ 


against the inclemency of the season. 
Referring to the means by which the sivene diffused itself, Dr. 


Derbys thinks that the cause was one capable of spontaneous develop- ™ 


ment under special conditions of climate, and that the malady acquired 


a greatly increased intensity in the presence of faulty sanitary circum= 
_He also holds that the extension of the epidemic took place. 


stances. 
apart from all “ contagion and transmission,’ and he adds that although 
he met with a number of instances in which persons, and especially the 
parents of the sick, were in contact. with the sufferers;and even slept 


with them in the same bed, he met with no instance in which the disease © 


could be regarded as contagious. 


it would appear (Bulletin de l Académie de Aedecing Séance du 22 
Mai 1888) that the Académie de Médecine, on being applied to, had 
advocated the isolation of the sick and the disinfection of all affected 
linen, &c. From Dr. Heidenstam’s 
disinfectants were used in connexion with a system of nursing, medical 


and other help organised by the Government, and of food supplies. 


provided by private benevolence, an attempt to organise’ a hospital was 
abandoned because it seemed quite evident that under the circumstances 


of the epidemic there was no chance of the inhabitants submitting 


voluntarily to any such measure of isolation, 


The principal symptoms met with by Dr. Derbys were as follows :— 
1°. Painful swellings and affections of the joints, particularly of the 
knees and wrists, both in the initial and later stages of the malady. 
2°. Paralysis, hemiplegia, especially in the fulminant.attacks, 3°. Stra- 


bismus, commencing during the first week. 4°. Choroiditis in one case 


of a girl of 13 years, beginning on the third day and ending in complete 
blindness. 5°. Herpetic patches in all cases, and appearing during the 
first week. 6°. Aphasia appearing in three cases on the third day. 
7°. Hyperesthesia (cutaneous) of rare occurrence. 8°. Diplopia in 
three cases. 9°. Amblyopia; dilatation of the pupil in all. cases, 


s report it would appear that though - 
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_ 10°. Deafness at any, or during the whole, period of the malady. app. A. No. 2. a oS 
_ 11°. Habitual constipation. 12°. Partial and general muscular contrac- a cea 4 
tions with convulsive attacks of great violence. 14°. Temperature and Gotebro- Spinal es 
pulse, irregular. y st a nee 
Thorne. ; 


| Treatment.—Dr. Heidenstam reports that various methods of treat- eS 
ment were adopted, and ihat those which appeared to be most useful Mua 
- were as follows :—Calomel in purgative doses ; cool applications to the sa 
head; and, in the case of patients of strong constitution, leeches behind j 
the ears, at the commencement of the disease ; hypodermic injections of 
morphia to relieve pain; and antipyrine. The treatment referred to by 


Dr. Derbys was, in most respects, very similar to the above; hydrate me 
of chloral and bromide of potassium being also referred to as useful to 2a 
relieve delirium, insomnia, cutaneous hyperesthesia, &c. Antipyrine aye 


was, he observes, only available at a late stage of the epidemic, but 
when given every two hours in doses amounting to two grammes a day : ripe 
for not more than three consecutive days it is stated to have materially 
- diminished the cephalalgia, to have reduced the temperature by one 
degree (? Fahr.), and to have given substantial relief by inducing an 
abundant perspiration. In the “abortive” form of the disease, antipyrine a 
gradually increased up to two grammes a day, and used at first in con- ns ee 
- nexion with cathartics, was found to stay the violent cephalalgia, and to Jaca 
relieve the pain at the back of the head and neck. Under the treat- aa 
_ ment specified the mortality did not exceed 25 per cent. of attacks; and é 
from such experience as was available Dr. Derbys is inclined to regard 
antipyrine as a true specific In cases of cerebro-spinal meningitis. ie 


AR te Samos.—The information received from the Island of Samos, off vi bl 
- the western coast of Asia Minor, comes in the form of a report by 
Dr. Philoctete Nigra. According to this report cerebro-spinal menin- | 
gitis made its appearance in the village of Mytilinous towards the end 4, oe 
of February 1888; and it is stated that, so far as can be ascertained, : 

the disease had previously been unknown in the island. 


____ Mytilinous is described as a village of 4,000 inhabitants, and as one pee 
‘of the most populous places in Samos. ‘The village lies on and entirely ei 
covers the northern slopes of a low oblong hill, from the foot of which, ae 
and extending in a northern direction, is an undulating valley flanked, | 
especially on the west, by high mountains. Flowing down the valley i 
from the north-west to the south-east is a large mountain stream. By ie 
reason of its situation and height the village is exposed to a keen air ; 
it is very cold in the winter, and inflammatory diseases are not ; 
- unfrequent. yi 
The water supply is abundant, and the general sanitary circumstances ? : 
of the place are said to present no exceptional features ; the inhabitants 
areas a rule abstemious and sober ; they live largely upon wheaten bread, Bee. 
dried vegetables, cheese, and salt fish, but they rarely taste meat ; they are, ; 
as a rule, comfortably circumstanced and clothed ; and overcrowding ae 
does not prevail. The first to be attacked was a girl, aged 12 years, sth 
who was at the time regarded as suffering from simple meningitis, nas 
~ aecompanied by contraction of the cervical muscles. A few days after- i¢ 
wards a young man of 25 years was seized with somewhat similar | 
symptoms, to which were added severe rachialgia and convulsions, 
- ending in death on the fourth day. He had been of strong constitution, 
put his illness commenced on the day following a night’s debauch and 
drinking. A third case having much the same symptoms occurred just 
about the same date or immediately after (actual dates not specified). 
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cases continued to follow, and it was only by the end of March that the 


terminated fatally. 


the results showed it was altogether limited to the one village of 


Suspicion as to the character @ the disease was by this time aroused, 
and the adoption of such ordinary measures of hygiene as are usual in 
the case of epidemics was at first advocated; but asino similar affection 
had been previously known either in the village or island, the authorities 
ordered that an autopsy of the first fatal case (apparently that of the young 
man aged 25 years) should be made; the result being that in the opimion 
of the several physicians who were present, the body exhibited all the — 
usual pathological indications of cerebro-spinal meningitis. Sporadic 





disease had disappeared. In all 13 cases occurred, all presenting 9 
remarkable uniformity in point of EEIIOMs. Five of the attacks 





Briefly summarised the symptoms referred to were :—an initial rigor, 4 
more or less severe, nausea, vomiting, violent cephalalgia, both frontal 
and occipital; the rigor was often followed by perspiration and eleva- 
tion of temperature to 40° Cent., with such subsequent temporary abate- 
ment or intermission of symptoms in certain cases as to give rise to the i 
view that the disease was malarial, and to lead to the administration of — 
large doses of quinine. Such treatment seemed however useless, for 
the symptoms returned the next day accompanied by periods of excite-— ' 
ment and depression, obstinate constipation, insomnia, rachialgia, mus- — 
cular contractions, especially affecting the cervical region and the eye- 
balls, contraction of the pupils, pain and numbness of the extremities, 
involuntary evacuations, &c.. Amongst the more occasional symptoms 
were intense delirium, aphasia, paralysis of one or other gta ey and — 
emaciation in prolonged attacks. / 


The principal treatment is stated to have been antiphlogistic in 
character. Leeches were applied to the mastoid processes, cupping of | ; 
the nape of the neck was resorted to, cold applications and at times | 
blisterings were applied to the head and spine; whilst calomel and’ — 
iodide of potassium were administered internally. Considerable hesita- _ § 
tion is felt by the reporter in expressing an ies as to the results of | 
any treatment adopted. 


Dealing with the causes of the disease, Dr. Philoctete Nigra regards 
them as involved in considerable’ obscurity. Whatever the “ morbific — 
cause,” it is held to have been a local, and not an imported, one, and as 






























Mytilinous. On the whole the view of some morbific poison acting | 
aerially and perhaps favoured by some special climatic and meteoro- — 
logical conditions of the village, is regarded as best explaining ‘the jj 
outbreak; and to the generally fair sanitary circumstances of the es) 
1s attributed the fact that the disease was so limited in extent. 
Northerly winds, to which the village is so much exposed, had heen’ 
prevalent early in the year, and the influence of this wind upon inflam- 
matory affections, whether simple or otherwise, is referred to. The 
catarrbal element of some such affections is spoken of as possibly — | 
favouring the operation of any specific agent, much in the same way as — 
gastro- intestinal catarrh may influence the reception and action of the — 
cholera poison, tel rainfall oF the season is stated to have bee 


were regarded as being ee ccotibenl ¥ 
It is added, that in no case’ was the disease communicated to Hoa 
who were about, or who tended, the sick. 
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- in January 1886, when it appeared at the village of Bahia, in the south AP? 4s No. 21. 


~ of the district of Candia, four fatal attacks occurring within a few days. Noteson 
- Since that date sporadic cases are stated to have occurred from time to aero sett: 
- time in other parts of the island, and especially on the south-west of Dr. Thorne ie 
~ Canea. The disease does not appear to have been “made the object of PRO oe 


particular study. 
* 


IV. Greece—The information from Greece is also very limited, 
_ From the Pireus the British Consul, writing on 24th April 1888, states 
_ that both there and at Athens isolated eases of cerebro-spinal meningitis 
had occurred, but that the disease had not assumed any “ alarming ” ra 
signs of spreading, and hence that it had not been made the subject of 
~ any skilled investigation. . 
_ From Patras no recent prevalence of the disease could be heard of, 
but the medical practitioners within the Consulate stated that occasional 
~ eases did oceur, principally amongst prisoners and the poorer classes who 
live near marshes and are both badly clothed and fed, ‘The disease had, 
however, not hitherto been very fatal. | : a 


A 
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_ V.. Trieste and Istria.—Information from Her Majesty’s Consulate 
_ at Trieste on April 23rd, 1888, was to the effect that, according to the 
- secretary to the Medical Association of Trieste, no epidemic of cerebro- 
' spinal meningitis had occurred there for the past 10 years. But from 
- further information obtained from the Provincial Sanitary Association, 
it appears that cases of that disease had occurred during the preceding 
' February and March in various parts of Istria. Amongst the places 
_ specified are Pola, Gallesano a townlet immediately to the north of Pola, 
Dignano somewhat further to the north, and Confanaro. At Pola some 30 me 
eases occurred. They are stated to have originated amongst the military, 
the disease subsequently manifesting itself amongst the ordinary popu- 
lation there and in the other places specified, and this under circumstances 
that made it impossible to prove that it had been transported either 
__ by persons or personal effects. | 


i The total attacks heard of were 81 in number. Of these 19 cases 
: oceurred in adults and 62 in children under 14 years of age. Amongst 
the adults 7, and amongst the children 23, deaths occurred ; there being 
_ thus in all 80 fatal and 51 non-fatal attacks. The earlier cases were the 
most severe and fatal, but towards the close of the epidemic, which was 
- regarded as. having come to an end at the date of the report, the attacks 
e were at times so slight as to cause doubt as to the diagnosis. | 
Beyond a reference to a very damp, cold winter, no special cause was Pari ye 


assigned for the epidemic. 
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bi ; ‘ VI. Sardinia.—According to a report by Professor Aresu, of the 
_ Sanitary Council of Cagliari, and dated 5th May 1888, cerebro-spinal 


meningitis has been observed in various communes of Sardinia during the 
i 





LG 


op) ° oe i ° e i 
a past few years ; Decimo-mannu, Assemini, and 'l'erra-nova being specified 
amongst the places which have been affected. And as regards the first- A clan 


- named two places it is said that cases had occurred there during the : 2 
_ early months of the year, and that the deaths amounted to 80 per cent. a 
’ of the attacks. At Terra-nova, however, it is believed that all the cases teeta 









- proved fatal. ihe 
Referring again to Decimo-mannu and, Assemini, Professor Aresu ie 
says that the cases were limited to a small area, and in this connexion he ia 
he notes that the patients were isolated and that carbolic acid was Bae 





a applied as a disinfectant as regards houses, clothing, bedding, &c., RX 
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. dejections, and the bodies of the dead. In both ‘villas diet dec 1 
_ stated to have appeared after the occurrence of some epizootic, during — 
which the inhabitants used as a food the flesh of the diseased animals. Vea 


In the fulminant cases the malady was at times of only a few hours’ 
duration ; in chronic cases it had lasted from three to four months. aes 


With regard to treatment, the application of ice or cuppings to the 
back of the head and spine, purging by calomel, inunction of mercurial _ 
ointment, and iodide of potassium are spoken of as credited with good — 
effect. Quinine was also in some cases administered in small doses and a ’ 
for long periods. The strength of the patients ‘was mainly Beas gh 


by soups and wine. 3 | | ro me. 


No reference is made 1 symptoms, pathological oppo or 
pr ‘obable causation. | 
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APPENDIX B. 


No. l. 


'T.—FurtTHer Report ON ERvUpPTIVE DISEASES OF THE COW; BY 
Dr. KLEIN, F.RB.S: 


In last year’s (1887) report three different eruptive diseases of the 
teats and udders of cows were considered in reference to certain of their 
differential characters, namely : 

1. The Hendon disease, as to which in 1885-86 its relations with 
human scarlatina had’ been in _ micropathological respects fully 
discussed ; 

2. A contagious eruptive disease of the udder and teats of certain 
Wiltshire cows, known to have communicated to the hands of milkers 
a certain vesicular eruption. Of this disease it was shown that in its 
patbology, as studied in the cow and in the calf (to the latter of which 
it had been experimentally transmitted), it differed markedly from the 
disease observed in 1885-86 amongst the cows at the Hendon farm ; 
and,— 

3. A definite eruptive disease in the teats and udder of certain cows 
in Edinburgh, which had been found by Dr. Cotteril to have stood 
in definite causative relation to febrile sore-throat in the human subject, 
viz., amongst the consumers of the milk of these cows. Of this 
“ Edinburgh disease,” it was shown that in its pathology, as also in its 
clinical manifestations on its transmission to the calf, it differs both from 
the Hendon disease, and from the Wiltshire disease as described by Dr. 
Crookshank. 


During the year 1888, I have had the opportunity of investigating 
several occurrences of eruptive disease on the teats and udder of milch 
cows in different parts of England, and on these I propose now to report. 


A.—-Kinaston Cow DISEASE. 


This was an eruptive disease in the cow which proved communicable 

as a vesicular eruption to the skin of the milker. 
In April 1888, I received information, through Dr. Shirtliff, of a 
cowman at Kingston-on-'Thames ill with a vesicular cutaneous eruption 
derived by him from a cow with “sore” teats. And on the 23rd of 
the month opportunity was given me of examining both the cow in 
question and the infected milker. The latter had been ill for three 
weeks witha febrile disorder associated with pustules and vesicles on the 
fingers and palm of the hand; in the earlier stages of the eruption he had 
suffered from an inflamed arm and from swollen axillary glands. When I 
saw him there were still present in this case pustules as follows :—one 
on the forehead, one on the lip, and several on the fingers and the palm 
of one hand. Other pustules had become crusted over and were healing. 
Some of the most recent,—though said to be of three weeks standing,-—- 
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‘since the fully-formed ulcers and scabs had come first under observation, 
healed up. But not till about the end of the sixth week after the first __ : 
them become detached and fall off. .As soon as all the teats “had 


become quite clean, this cow was from time to time carefully examined =~ 


or on the teats could be detected. ‘ 


_ transferred to the milker, such as we know it from Jenner’s and Ceely’s ; : 


but altogether unlike vaccinia this condition of the eruption had persisted _ 
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measured about {-% inch in dimetan: they were round, black, umbili- a 
‘cated in the centre, and had pale raised vesicular margins. There was 4 
no areola around them. The crusted pustules were acuminated, hard = — 
and black, with small pale periphery. The cow,—a black Alderney, | 
—had a fine coat, and was said to be in good health; she gave plenty of © 
milk. On the udder she had some small flat ulcers covered with thick 
brownish black scabs; other ulcers on the udder, covered with thin — 
scabs, were evidently healing. The scabs of these were partially _ 
loosened, and the sores underneath were seen to be superficial and cone 
tracting. Upon all four of this cow’s teats were large flat irregular 
superficial ulcers covered with brownish black scabs. ‘These were 
firmly .adhering to the ulcers, and when forcibly removed superficial 
bleeding sores were exposed, The size and character of these sores 
and scabs on the teats are shown in Figs. 1 and 2. When first I saw : 
this cow, the sores, covered with brownish black scabs, were stated to 
be about three to four weeks old. A companion cow had also been v 
suffering from eruption on the teats and udder, but she had been already 
sold by the owner. Both cows had been bought at Reading market, 
and both had since been under the care of the milker above referred te. 
No case of scarlet fever had been heard of as oopumitig amongst. the 
consumers of the milk of these cows. ! 
This Kingston cow was purchased and removed to the Brown Insti- 
tution, where the animal was kept under observation for many weeks, | 
About four weeks after I obtained the cow, z.e., about eight weeks ~ 


the udder and teats had become quite clean, and the ulcers had quite 


appearance of the sores on the teats, did the scabs which formed on 


in order to observe the manner in which the cicatrices of the ulcers 
altered ; but after a week no trace of any cicatrix either on the udder 


- I donot find any great resembiance between the eruption on this 
Kingston cow’s teats and true cowpox as described by Jenner and 
Ceely. The aspect and particularly the course of the eruption onthe :\> ja 
teats of the Kingston cow did not correspond with Jenner’s or Ceely’s 4 
description. The superficiality of the ulcers, the long duration of the 
firmly-attached scabs—adherent for at least six weeks after the sores ss 
came under observation,—and the absence of scars a few weeks after the ~ 
scabs had fallen off, seem to me characters whereby this Kingston 
disease may be differentiated from true cow-pox. Similarly inthis case, . _ 
the eruption in the milker had only a superficial:resemblance to vaccinia 


re i ee A 


descriptions. In the Kingston milker some of the eruption was, as in 
vaccinia, umbilicated, and had black centre and pale vesicular margin ; 


for three weeks. On the whole, I do not find ground for considering 
this eruption in the Kingston milker as “ vaccinia.” 

On the other hand, however, the eruption on the Kingston cow | 
coincides in a remarkable manner with the Wiltshire disease, “which, as : 
stated in last year’s report, I have had the opportunity of studying in two alg 
cows. In the matter of size, shape, aspect, and in the superficiality of = 
the ulcers ; in the slow progress and long adhesion of the scabs; in the 
absence of scars a few weeks after separation of the scabs ; and in the 
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fact that the eruption of the cow’s teats was communicated to the 


milker’s skin,—the maladies have much in common. As _ will be 
presently shown, experiments on calves made with the scabs and 
scrapings of the ulcers of the Kingston cow go to confirm the inference 
as to the identity of the two maladies. 


1.—Experiment on Calves with Crusts of the Kingston Cow. 


Crusts were removed from the ulcers on the teats, and matter was, at 
the same time, scraped off from the surface of ulcers that were in a state 
neither of advance nor retrogression. With a mixture of both I inoculated, 
in about 50 incisions of skin of groin and abdomen, three calves, Nos. 1, 
2, and 3. My notes thereon read as follows :— 

3rd day* :—All incisions “taken.” They are slightly swollen and 
distinctly red ; redness surrounding them for about §-1 of an inch, 
Along the middle line of the swollen incisions there is a thin brown 
crust by which the incision is closed, and immediately around this 
linear crust there is in some incisions an indication of vesiculation. 

4th day :—The swelling and redness is more pronounced, and most of 
the incisions show alongside the central thin crust distinct vesiculation ; 
the vesicle being in some about 4—} of an inch in diameter. When 
pricked, a droplet of lymph oozes from the vesicle ; this fluid is slightly 
turbid. (See Figs. 3 and 4.) 

5th day :—The vesicles still distinct : so is the swelling and redness; 
the fluid in the vesicles is purulent. 

6th day:—The crusts are thicker, the vesicles diminishing and 
becoming themselves also crusted. 

_ 4th day :—ANl incisions are covered with thick dry crusts. 

8th day :—Crusts still increasing. 

9th day :—The crusts are in a few places seen to be diminishing and 
to be getting loose; the redness has by this time quite gone. When 
the crusts are taken off a superficial bleeding sore is exposed. 

10¢h day :—Crusts that were yesterday removed from some incisions 
have again formed. | 

11th day :—The new crusts still enlarging. | 

12th day :—Status identical, except that the crusts generally are 
distinctly decreasing in diameter. 

13th day :—Crusts begin to get decidedly loose and to come off easily, 
leaving a contracted sore behind. 

14th day :—-The healing of the sores and the falling off of the crusts 
progressing. 

Comparing these results with those described by Dr. Crookshank as 
obtained by him in his experimental inoculation of calves with matter 
from the sore teats of the Wiltshire cows (see Report by Professor 
Brown, 1888, pp. 18 and 14), their similarity is very striking. ) 


2.—Experiments on Calves with Crusts of above Experimental Calves, 


With crusts taken on the 6th day from some of the incisions of 
one of the above calves, I inoculated two calves, Nos. 4 and 5, in 20 





* The second day signifies throughout these papers the calendar day next suc- 
ceeding the operation ; and in like manner the third day is the calendar day thence 


following ; and so forth. 
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exposed which is covered with a thick film of purulent matter. — a 
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insertions (some incisions, others punctures) of the skin of the oro  <"] 
and abdomen,—with rosullts as follows :— Fikes: : a 
3rd day :—The incisions are red and swollen. be 4 
Ath day :—There is distinct indication of vesiculation ; the amelie (oi 


and redness are at the same time increased. hal 
5th day :—Crusts covering the incisions are distinctly thicker and 
broader. 1 oa 
6th day :—Nedness is still increasing ; crusts have much canna in 3 
breadth and thickness. On removing a crust a flat superficial sore is 4 


8th day :—The crusts are thick and yellow-brown, still pee 
New crusts have formed on the ulcers from which yesterday erusts' were. 
removed. : ll 

10th day :—Redness has sibel and the erusts have not cuilimmealt 
the sores seem to be contracting. 

12th day:—Healing has commenced; crusts loose and underneath 
them are contracting uleers. These ulcers are distinctly less moist than 
on 10th day. 

13th day:—The process of drying up and healing is very yen 
nounced, 

These results harmonise then in all essentials with those obtained in 
the first three calves which were inoculated directly from the Kingston 
cow’s ulcers. 
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3. further Experiments on Calves with Crusts from the Kingston 
Cow and an Experimental Calf. 


Trak calf, N ‘0. ). 6, was inoculated in 35 incisions with crusts from a teat of 
the Kingston cow on May 2nd, z.e., about four weeks anda half after 
the sores were first observed on the cow. 

The course of these insertions was exactly the same as in the first 
three calves, except that in calf No. 6, the intensity of the process,— 
swelling and redness on 8rd. day, vesicles on 4th day, thick brown 
crusts on 7th day, enlarging for some days afterwards,—was pe 
pronounced. — 

A. further calf, No. 7, was inoculated on May 2nd. On one side (in 
groin) with crusts from the cow’s ulcer, on the other side with crusts from 
calf No. 1, taken on the 8th day from one of its ulcers. The result 
was uniform on both sides and very striking indeed, being by the sixth 
day very intensive (see Jig. 5)s er leading to the ination about the j 
8th day of thick brown crusts 4—3 of an inch in breadth. These didnot . | 
show any abatement in erowth or any looseness till the 12th day. 
On the 13th day the: process of commencing healing was pronounced, 
and it was complete by the 18th day. 


° 


4,—Re-inoculation Experiments. a 


Oalves No. 2 and No. 3 were re-inoculated on the 14th day of 
their induced malady, z.e., at a time when tbe first process had not quite 
disappeared ; all crusts of the first inoculation had not yet fallen off. 

The material used for re-inoculation of calves Nos. 2 and 3 were crusts 

taken on the 8th day from the induced sores of calf No. 7. 

‘The result was what might have been anticipated, viz., the animals: 
proved only incompletely protected. In both calves the incisions 
“took,” but the process was accelerated; redness, swelling, and com- 
mencing vesiculation were observed as early as the second day, and on | 
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_ the third day the process was more pronounced. But on the fourth day App B: No.1. ie 
retrogression had commenced; the vesicles having become crusted. purther Report 
On the 5th day the crusts had not further enlarged, whiie the redness was on Eruptiye 


e gq ° i a Re 1 
quite gone ; some of the crusts too were becoming loose. On the 7th day Goer by Dr: ok. 


most of the crusts had fallen off, leaving dry sores behind. On the Klem 
9th day all crusts had fallen off, and the sores were nearly healed. Mey 
These same two calves, Nos. 2 and 3, were, after the lapse of a fort- ate ie 
night, once again inoculated with crusts of the Kingston cow’s ulcers hate 
as well as with crusts preserved from calf No.7. But no re-action Po 
followed. | iy: acon 
In none of the foregoing calves, one or two weeks after the sores had PO 
completely healed, was there any sign of cicatrices or pitting. Imme- 
diately after the crusts had become detached and had fallen off, the sites ja ie ae 
of the sores were indeed occupied by slightly raised whitish brown ON tae 
linear cicatrices, hut after a few days the skin became again nearly 5 eine a 
smooth, and the linear cicatrices quickly disappeared. ot) yh 


5.—Lurther Experiments of Re-inoculation. ane ; 


i The sores of calves Nos. 4, 5, 6, and 7 were allowed to compietely | ups 
heal up, and a week or two later these calves were re-inoculated in over Na 
50 incisions each, with crusts und points that had been taken on the es cS 
8th day from calves Nos. 4 and 7. The result of these re-inoculations = Sea 
was, as might have been expected, negative. These calves were found 
completely protected by their first inoculation. he 
From these experiments we learn then: that on inoculating calves 
with matter derived from the crusts and ulcers of the Kingston cow’s 

teats, and taken at different stages of the malady, the same typical 

results are uniformly produced. They consist in the appearance of 

vesicies which commence on the 3rd day, and reach their full develop- . 

ment about the 4th or 5th day. These vesicles then become converted a 
: into brown crusts which increase in breadth and thickness till about the gs 
8th day, and afterwards diminish and get gradually loose, till on or 
_ about the 13th day the process of healing is established. | An identical 
result is uniformly obtained if, for inoculation of the calves, crusts are 
used that have been taken from an experimental calf either on the 6th 
or 8th day. Calves that have gone through the experimental disease, ae 
and have been allowed to completely recover, prove insusceptible on 
re-inoculation. _ But calves which are re-inoculated before the first Atk 
__ process has completely. run its course show themselves incompletely % ed 
protected ; though they re-act again, the disease process in its repetition. (os 
: runs a much more rapid course than normally. From the uniform . 
-) results obtained in calves inoculated from the Kingston cow’s ulcer, and Ea, 
in calves inoculated with crusts from other experimental calves, I yaad 

conclude that the course and progress in calves of the transmitted aes 
__ disease is typical of the Kingston malady, and I do not find indication Brio: 
'. of any but superficial resemblance of this malady to “ vaccinia.” 





B.—CAMBERWELL Cow DISEASE. 


This was an eruptive disease of the cow, occurring sparsely among a Udder eruption — 
herd of some three dozen of these animals, which furnished the milk of C}Camberwell 
a certain dairy credited with having distributed, in the early days of WSs, 


May 1888, scarlatina to a limited section of its customers. 





“Apr B. No, he 
Gamer Report 
‘on Eruptive 
‘Diseases of the 
Cow ; by Dr. 
‘Kilei 


———= \ 


“CAMBERWELL 
vom DISEASE. 








‘transmission of 
the malady to 
calves 3 aN 

the 3° y’ 


N 





pe fasther transe 
mission from 
vealf. to calf. : 


wees 


slightly swollen. 
6th day :—Calf 10 shows 18 incisions either pattlally. or wholly 





On 16th May I visited te dairy in question, and in a sombhied 
sow on whose hind right teat there was an _ 
ulcerated round sore covered with brown crust, and about three quar ters 


belonging to it, saw a 


of an inch. in diameter. This cow was also noticed to cough. The cow 
next to her had sores and seurfy desquamating patches in various parts 
of the skin of the body ; and the next succeeding cow in the shed had 
on her right hind teat a cicatrix (or I should rather say a sore almost 


healed), of irregular shape, its broadest diameter a little over half. 
an inch. I remeved the crust from the first-mentioned cow,* and with 


scrapings of the sore thus exposed I charged several points. 
Two days later I again saw this cow, and found the ulcer partially 
covered with thin brown crust ; part, however, of the sore had become 


contracted and dry. On the next day the. healing of the sore could be 


definitely pronounced. 


On May 18th, I inoculated, with points and crust taken on May 16, — 
two calves Nos. 10 and 117, bacl in over 40 incisions in the skin of 


groins and abdomen ; and subsequently I took notes as follows :— 

3rd day :—The incisions are dry, not swollen and not red. 

4th day :—All incisions in both calves seem to have failed. 

5th day :—Calf No. 10 shows about a dozen incisions red and 
Nothing in calf No. 11. 


swollen and markedly red. The line of incision is occupied by a yellow 


brown crust. (Fig. 6.) 


7th day :—In calf No. 10 the redness seems less around some of the 


above insertions, but they are still swollen and covered with thin crust. 


8th day :—In calf 10 the redness from around all insertions has. 
disappeared ; 


also the swelling has gone down, but the crusts” are 
broader. . 
llth day :—Crusts are still covering the 18 insertions. They 
had not quite fallen off, though many of them were loose seven days 
later. By this time, however, the sores were healing. 
Calf No. 11 failed altogether. | ‘4 


On May 24th, z.e., on seventh day, I took off some of the scabs of. calf 
No. 10, and with scrapings of the exposed sores charged several points. 


On May 25th, I inoculated with these materials two calves Nos. 12 
and 13, each in 45 insertions in skin of the groins and abdomen. 
There was nothing noticeable in any of the incisions till May 28th, 


i.e., the fourth day, when many of the insertions in both calves showed for 
the first time distinct redness of the skin immediately surrounding them. 


5th day :—The redness more pronounced,—more so in calf No. 12 than 
in calf No, 13,—the majority of the insertions showing this redness and 
being at the same time slightly tumid. The line of incision is in each 
instance occupied by a thin scab. (See Fig. 7 

6th day :—The redness and swelling has Ravana sae Fig. 8.) 

7th day :—Further advance both of redness and swelling; and 
immediately at the side of the central scab there is seen in some of the 


* The cow owner (Mr. M.) informed me that this particular cow was milked the 
last of a series. 
and neither in his household nor in the families of his enstomers was there (so far 
as he knew) at this time any case of scarlet fever. None of these cow attendants 
contracted any eruption from the cow. 


+ (Calves 8 and 9 were used for another purpose: this is the reason why the 


above calves figure as 10 and 11.) 


His son and two other men besides: himself attended to the cows 























ment of vesiculation. (See Fig. 9.) — / Porther Report” 


nounced, in others no appearance of vesiculation is noticeable; redness 


- insertions were raised reddish cicatrices. 


2nd), crusts had been removed, and points charged with scrapings of ; ote iG 


= 


insertions a pale dot or a pale short line, as if indicating 4 commence- AvP. B. No.l 


and extending to about one-eighth of an inch around the insertions; : 


8th day :—The crusts are thick and about one-cighth of an inch broad ; 
_ the swelling and redness are still distinct but less so than yesterday. In 


broad and firmly adherent. On the 16th day some were commencing 
became brittle and gradually crumbled off, leaving (about 20th day) a 
paler and flatter, and about 10 days to a fortnight later little or no 


trace of them could be recognised. Nor was there after.a few weeks im te 
any trace of the cicatrices left in calves Nos. 10, 12, and 138. 
4 
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8th day:—Further advanced; vesiculation more distinct than Pisbases SPANO: i 


yesterday (Fig. 10); nearly all insertions of calf No. 12 are decidedly Const ae We 
e F Leyes 





red and swollen; in calf No. 18 this condition also distinet but not so sche AS 





intense. Thin crusts in the middle of the insertions. One - 
9th day :—In some of the insertions vesiculation is fairly well pro- Nig es 





is still present but in some insertions has slightly diminished. Crusts : 
have become broader and thicker. 

‘10th and 11th days:—The redness has almost gone from all ae 
insertions; in none is there a trace of vesicle visible, but most of them ve 
are now covered with broad thick brown crusts. (Fig. 11.) ! . (1 Ns ee 

12th day :—Crusts have much increased in breadth and thickness ; oe ae 
they are very firmly adherent. When lifted off a bleeding sore is ex- So ce et 
posed, somewhat indurated and raised. re Ca 

14th day :-—Crusts still progressing, those sores from which the Que eaarae 
crusts were removed on 12th day are again covered with thick crusts. | am 
17th day :—F¥or the first time noticed loosening of scabs. Under- 
neath is a contracting somewhat dry sore, evidently healing. 


20th day :—Many crusts are crumbling off; sores dry and healing, 7 
some almost healed. A week later all crusts had disappeared, the 


From calves Nos. 12 and 13, on the 8th and 9th days (June Ist and | 


sores. Both crusts and points were used on June 4th for inoculating 
two calves, Nos. 14 and 15, each in 40 incisions and several punctures. 
Nothing was noticed on the 2nd or 3rd days; but on the 4th day, 
that is on June 7th, for the first time all insertions were swollen and 
surrounded by redness. Later notes were as follows :— 


6th day :—The insertions are much swollen, the redness very marked 
these are occupied by thick brown crusts. (Fig. 12.) No traces of 


vesiculation in any of the insertions in either calf; but in calf No. 15 
there are several accidental (accessory) round raised red papules. 


some insertions there are alongside of the scab indications of vesicu- 


lation, but on pricking them no lymph is to be got. Upon removing “ " hee 


a scab a bleeding infiltrated sore is exposed. fe 

9th day :—Thick brown crusts are renewed on those sores from Ete: 
which yesterday crusts had been taken. ‘The other crusts are brown eee 
and have increased both in thickness and breadth; the latter equals’ 
about half an inch. ‘The redness has further subsided. By the 10¢h 
day redness was not visible, (Figs. 13 and 14.) 


Till Sune 18th, z.€., till the 14¢h day, the crusts continued thick and, 


fo) ta. ase 
to get loose ; underneath these the sores were dry. After this the crusts aa 
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dry raised reddish cicatrix behind. The cicatrices gradually became 1 lal 
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With crusts of calf No. 15, taken on the 9th day, I inoculated one 
calf, No. 19, in 45 incisions. The result was i opchi aa with that. in 


vanlvee Nos. 14 and 15. 


These six calves, Nos. 10, 12, 13, 14, 15, and 19, were, after they had 
completely recovered, once again inoculated in many incisions with 
preserved crusts that had been removed from calves of this series on the 
6th, 7th, and 8th days, and as well with scrapings of the sores dried on 
points. But they all completely failed to “ take.” 


Yomparing the disease in the Kingston cow with that in the Cam- 
berwell cow, we see some well marked differences by which I think the 
two ailments may be distinguished one from another. 

1. In the Kingston cow we have numerous big superficial irregular 
shaped sores on the teats covered with ir regular shaped erusts. In the 
Camberwell cow we have one big round sore with infiltrated basis 


poe ed by a thin crust. 


. In the Kingston cow the sores ran a very slow course, the crusts 
none on the sores for many weeks. 


noticed or had commenced to be covered with crust. In this Camber- 
well cow the sore could not, when I saw it, have been of more than a 
week’s standing, whereas in the Kingston cow the sores and scabs had 


notoriously been present for several weeks before the cow came under 


my observation, and after that they remained pele for several 


additional weeks. 
In important respects there is a striking Sinrty between, on 
the one hand, the eruption on the_ teats of the Kingston cow. and 


‘that in the Wiltshire cows. of last’ year, and, on the other hand, 
between the eruption on the teats of the Camberwell cow and that of 


the Hendon cows in 1885-86. Further correspondences of a like sort 
between the several maladies are seen on their transmission from the 


cows to calves. 


bore a striking resemblance to that described by, Dr. Crookshank as 
induced in calves inoculated from the Wiltshire cows. And on the 
other hand, the malady induced in calves inoculated from the Camberwell 
cow was precisely similar to that observed in calves (as described by 
me in 1886 report) inoculated from the Hendon cow. In any case the. 
result of the inoculation of the calves from the Kingston cow,—as 
described. in the previous pages, and illustrated in Figures 3, 4, 5,— 

is in every respect different from that obtained in Camberwell calves, | 
as shown in Figures 6-14, and described also in the foregoing pages. 
The differences as to course and appearance of the induced maladies are 
so obvious that I need not again repeat them. 


It has been shown in the experiments carried out on calf No. 10 with 


the crusts and matter derived from the Camberwell cow, that this cow was 
suffering from a communicable eruption; and this was fully confirmed by 
the further subinoculations from calf No. 10 of calves Nos. 12 and 13, 

and from these again of calves Nos. 14 and 15, and from the last of calf 
No. 19. Now, when the cow-owner (Mr. M.) at Camberwell learned that his 
milk was tinder suspicion of having caused scarlatina among his customers, 
he at once consulted a well-known and experienced veterinary surgeon, 

who having examined his cows (38) thereupon gave him a certificate that 
all the cows in question were at that date in perfect health. This certifi- 
cate Mr. M. had lithographed, and copies were sent to all his customers, 
and as well exhibited in the window of his shop. 





In the Camberwell cow the — 
gore ran a short course and healed up in a few days after it was first © 


On the one hand, tie disease induced in calves inocu- — 
lated with the matter derived from the sores of the Kingston cow 
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_ The cases and the certificate are interesting as bearing upon a state. APP. B.No1 9” 
- ment that has been officially announced, that during an inspection made purther Report Lee 
“ahah Sacre 6% c 2 ] * SESS : ; Die tiaad : 
_ in 1887 ‘of over six hundred of the Metropolitan cowsheds, containing on Eruptive 


_ * more than nine thousand cows, * * * gcarlatina was at the time Poses Ct ne 
_ ** very prevalent in London, and it was thought probable that if the Klein. - ra Reon 
_ ** udder disease had any relation to the fever in man, the London cows 

* might furnish typical examples of the Hendon cow disease.’ ‘* Nota ers: 3 
_ * single case was detected * * *,’?. | : ee 
In reference to this expectation, it is (1) to be observed that the milk Are 
produced by London cows forms but a fraction of the milk consumed by Ge 
a Londoners obtained from cows outside of London, which milk is in , 

- many instances (we are told by the same official authority), collected on m! 
_ ** dirty premises,” ‘‘ from cows with diseased and dirty udders and teats.’’ 

_ And (2) the non-detection of udder eruption in London cowsheds proves 

_ to be consistent with the fact that an experienced veterinary surgeon 

_ had examined the 38 cows at Mr. M.’s, and had certified them to be in 

_ perfect health, at a date on which one of these cows was affected with an Peete 
- eruption on the teat, unquestionably contagious, as was soon after proved 0s 
_ by the inoculation experiments on calves Nos. 10, 12, 18, 14, and 15. 
_ Thus any inference derivable from the complete absence of any udder 


i 


er 


_ disease in the 9,000 London cows needs to be drawn with a considerable 
amount of reserve. . 

Nor is the above an isolated instance of confident declaration, which 
_ did not find its justification in fact, as to the perfect health of cows, on 
_ the part of an experienced veterinary surgeon. I append a second :— 

. At the beginning of July 1888 Dr. Ridge, Health Officer at Enfield, | 
- ascertained that at a certain cowkeeper’s at Enfield two children had _ ey 
been attacked by scarlet fever, and that no cause could be assigned for 
_ their illness. Dr. Ridge at the same .time learned that on this cow- 
_ Keeper’s premises a cow was suffering from a vesicular eruption on the 
teats. © | pas 
is _ On July 11 Dr. Ridge took me to see this cow. Upon its teats were two pines 
marks of ulcers, almost healed up. Besides this cow we found on the » 
_ premises three others, on whose teats there were present several sores, (ec me 
_ covered with dark brown crusts, which were evidently contracting, and in 
_ the process of healing. Further, we saw there two additional cows, each 
_ of which had one big ulcer on a hind teat ; each ulcer was round, about 
three quarters of an inch in diameter, indurated, elevated, and covered 
with amber-coloured crust and amber-coloured congealed lumps of lymph. 
_ When the crusts were taken off, raw bleeding sores were exposed. ‘I'he 
ulcers of these two cows were evidently of recent date. So that besides 
_ the first cow, in which the sores had. healed up, we found three cows Re 
with sores of some duration, and other two cows with recent sores, out . Soe 
of a total, if I remember rightly, of about a dozen cows. kept there. Ree 
_ Certainly the number. did not greatly exceed a dozen ; the cowkeeper, : Pasties. 
with one assistant, sufficed for the milking of them, It is quite clear from Ber ese 
ee above facts that there was present on these premises a contagious | ne es 
eruption on the cows’ teats, and it is not therefore surprising that iret 
under the circumstances Dr. Ridge had stopped the sale of their milk. 
“But a veterinary inspector had seen the first cow a few days prior 
to our visit, ab a time when the ulcers were still unhealed, and had 
_ declared them of no consequence; “‘ chapped. teats,” or something to that 


fect, was what he is understood to have called them, The other cows eae 
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_ which when I saw them had healing and recent ulcers, he had seemingly | 4 ae 
Overlooked altogether. In a word, this veterinary inspector failed to sin Rae 
_ ascertain that in these sheds a contagious eruption had been progressing ; 
and spreading among the cows. ‘l'his fact is especially deserving of 
attention, for it must be held I fear, to cast doubt upon a similar assurance 





% 





given on high veterinary authority, as to the perfect health of Enfield | one 
cows on a previous ‘occasion when milk at Enfield came under suspicion. ey 
The following are the terms in which this assurance was conveyed: ‘A | Beers 
“ few months ago diphtheria appeared at Hnfield. The medical officer | ied 
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‘(of health) reported that he felt justified in concluding that hel J 
** disease arose from the milk which was supplied from a certain — 
“ dairy. * * * Whether or not the milk had become in part contaminated — 

‘ with the diphtheritic poison is not known ; but, as usually happens now, — 
the cows fell under suspicion, and the owner’s business was so much 
damaged that he had to dispose of part of his stock. The cows were 
subsequently examined by the Chief Inspector of the Agricultural ~ 
Department, and found to be perfectly healthy * * *.” 
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C.—ALDERLEY (GLoucesrersumee) Cow DISEASE. 


This was an eruptive disease in cows, communicable to the skin of the 
milkers, and resembling closely vaccinia. 

During the first week of June 1888, I received information, through — 
the Local Government Board, from Mr. Forty, medical practitioner ‘at 
Wootton-under-Edge, Gloucestershire, that at a farm at Alderley an 
eruptive disease on the udder and teats was occurring amongst cows ; 
and that the farmer’s son and other persons engaged in the milking had 
contracted an eruption like that of the cows. The farmer’s son had 
been for some days under the medical care of Mr. Forty, suffering from — 
a vesicular eruption on circum-anal piles, resembling both in its course ‘ 
and. aspect vaccinia. : 

Mr. Forty was good enough to take me to this farm at Alderley on | 
June 8th, and there I saw the farmer’s son, who, though still in bed, 
was convalescent. He had on circum-anal ‘piles. several sores, high | 
were healing. ‘The history of his case was this; He was one of the — 
milkers, and on a certain Sunday towards the end of May, he, havea 
just milked (or rather while engaged i in the milking) one of the cows — 
with sore teats, and having his hand contaminated with blood and matter — 
from the teats, was suddenly, as he said, “taken short.” Atthat time he © 
was suffering from piles. On. the fourth day afterwards he, feeling 
something wrong about these piles, sent for Mr. Forty to examine him. 
That gentleman ‘found a papular eruption on and around the piles, and 
from that time forward had an opportunity of watching the changes ots SE 
these papules to vesicles and the scabbing of these latter. As a result 
of his observations, Mr. Forty came to the conclusion that this eruption . 
was indistinguishable from vaccinia. : 

I examined on this farm a number of cows with sores on the teats 
and udders. ‘The sores were of various sizes and outline; mostly 
irregular, and covered with brown or black scabs. Some were recent 
(about one or two weeks’ duration), others were of longer ee 
namely, several weeks old. Those on the teats were as a rule larget™ 
and more irregular than those on the udder. Upon taking off a scab a_ 


raw bleeding surface was exposed. In some cows, some of the sores 


were healing or healed, while others were still covered with firmly : 
adherent crusts. oe 
I saw also at this Alderley farm several milkers who had had sores 
on one or more fingers ; one had had a bad arm with swollen axillary 
glands. The farmer himself, as also all other persons that had milked — 
these cows, had contracted the eruption ; but at the date of my visit — 
there were in these persons only slight scabs visible as the remnant of 
their sores. 3 . 
_ A girl, about 20 years old, taking the place of a milker who on account % 
of a bad hand had become incapacitated from milking, had necessarily — 
to milk one or more cows which had sore teats. On June Ist she noticed — 
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for the first time on the dorsum of the right thumb a red pimple, which AP?.B.No1. (on 
enlarged during the next few days. When I saw this girl on June 8th Further Report — te 
there was present on the dorsum of her thumb a slightly raised circular ou Eruptive 
vesicle, with dark centre and pale periphery; the centre of this vesicle Cow; byDr. 9, 
was slightly depressed. It measured a little under half an inch in ®!e™- cae Oa 


diameter ; there was no areola around it, but one could see that the ee Cow. as 
ASE. at 


depth of the peripheral or vesicular part was reddish. The girl had ” 
three good primary vaccination marks. Having pricked the peripheral Pee 
part of the vesicle, I obtained from it a capillary glass tube full of clear ee 
lymph slightly tinged with blood. Besides this lymph I took home . We Heh: 
with me crusts from sores of the cows’ teats, which I was told were of ee 
about. 10 days’ standing. : eb: an 
On June 9th I inoculated one calf, No. 16, in 40 incisions with crusts Transmission of 
of the cow, and another calf, No. 17, in 29 incisions with the lymph malady ioe ae a 
from the girl’s vesicle. MDs 
Calf 16, as observation on the subsequent days proved, failed com- ya 
pletely. But in the meantime Mr. Forty had sent me crusts from — Shee 
cow sores which were of not more than 8-10 days’ standing. With Bro 3 a 
some of these crusts I inoculated afresh calf, No. 18,in over 40 incisions, Br 
and with very striking and positive results. Many insertions produced Cae 
_ vesicles. which in appearance and course were like vaccinia. | ~ 
' Calf No. 17 that was inoculated with the girl’s lymph showed an ee. 
equally striking and similar result. Drawings have been made of eee 
_ the eruption of this calf, and I describe the case in some detail, for the ce 
_ purpose of showing precisely what occurred in both calves. Cae ee 
_ My notes of calf No. 17 read as follows :— es aa 
4th day :—There are indications of redness about most of the incisions. \ : We 

__ 5th day :—The redness is much more marked and well defined ; the BARS 
insertions are somewhat swollen. ‘The line of incision is occupied by a ee 
thin linear crust, around which is an indication of vesiculation. er: 


= 


6th day :—All insertions show distinct vesicles around central crusts ; 
these latter are a good deal broader than yesterday. ‘The redness is 
marked and well defined. 

_ ith day :—Vesicles bigger, crusts broader. LAE 
8th day :—Further progress of vesicles [Fig. 15], redness still distinct, ee 
but less defined than previously. Clear lymph to be got from the . ee 
_ vesicles. : ae 





_ 9th day :—Some of the vesicles are yellowish, and seem to be getting ‘ae 
covered with crusts. Purulent lymph in these vesicles. ee 
10th day :-—Most vesicles are covered by thick brown crusts [Fig. 16] ; ae 
all are increased in breadth. The redness has gone down a good deal. ee 






Upon removing a crust a raw sore somewhat raised and covered with ae 
a purulent film is exposed; new crust is formed upon the sore by the ae 
next day. This condition, namely, the broadening of the brown crusts oF 
covering the insertions, without any areola, reached its height about : ae 
the 12th to 14th day. By the 20th day many of the crusts had become ee 
_ partially loose, and crumbled easily away. The sores were dry. On es 
_ the 24th day a few crusts only were left; the rest of the insertions ane 
_ appeared as dry slightly depressed whitish red cicatrices. A few days . 
_later'all crusts had fallen off, leaving dry whitish depressed scars. a i 
An accurate representation is given of the aspect of the incisions and eer 
their vesicles and crusts in Fig. 15 on the 8th, and in Fig. 16 on the 
10th day. 4 5 
Calf No. 16, which had failed after inoculation with crust trom the . ae 
Alderley cow, was again inoculated, in 35_ incisions, with points | 
: A AZ 
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charged from 6th-day vesicles of the above calf, No. 7 And thie eee 

the reat majority of the insertions went through exactly the same 

course and appearance as have been described of calf No. 17. In ~ 
Figs. 17, 18, and 19, I give three accurate illustrations of the state — 
of the insertions of calf No. 16, on the 6th, 8th, and 10th ea had it is not 

necessary to further describe them. 


Two fresh calves, Nos. 20 and 21, were likewise inoculated, salts in 
over 40 incisions, with points char wed and crusts taken on 6th and 8th — 
days, from vesicles of calf No. 17. [It ought to be stated that both 
calves 20 and 21, were at the time of inoculation affected extensively — 
on head and_ neck with ringworm.| In both calves (Nos. 20 and 21), — 
all insertions took splendidly ; the first signs of success showing them-_ 
selves, as before, on the 4th day by redness and slight swelling. The 


progress of the induced disease in calves Nos. 20 and 21 is accurately — 


depicted in Figs. 20, 21, 22, and 23. These figures show the state of — 
the insertions on the Ath, 5th, 6th, and 8th days, On the last-named ‘ 
day the breadth of some of the vesicles amounted to about one quarter 
of an inch. The crusts however which succeeded the vesicles were : 
much larger ; increasing in breadth and thickness until the 12th or 
14th day. ‘The appearances by the 10th day were precisely those de- 3 
scribed and illustrated in respect of previous calves [see Figs. 16 sad ; 
19]. On the 6th to 8th days, the lymph obtained from the vesicles — 
was clear; on the 9th day, however, it had commenced to be purulent. _ 
Several other calves were inoculated with points and crusts taken — 
on the €th to the 8th day from ealves Nos. 16, 17, and 21. The result — 
in these other calves was the same as in the previous calves, although — 
not in all of them equally intensive, as regards the size of the vesicles : 


and the breadth and thickness of the subsequent crusts. . 


In these Alderley calves (Nos. 16, 17, 20, and 21 for instance), after 
the crusts had all fallen off, whitish depressed linear sears about one- _ 


eighth of an inch in breadth remained visible for many weeks. oe 


As will be apparent from the preceding account of these inoculations, — i 
I was here dealing with a process which bears a considerable likeness — 
to vaccinia. For a time however I doubted the identity of the two 
processes. ‘The reasons for my doubts were chiefly that in the Alderley — 
girl the vesicle contained clear lymph at a date more than 10 eh i 
subsequent to her accidental inoculation ; moreover, there had been no~ 
areola around it. ‘The girl too had three good primary vaccination — 

marks, and the vesicle on her thumb instead of presenting the characters. a 
usual in a re-vaccination vesicle, had rather those of a somewhat . 
retarded primary vesicle. Further the appearance and course of the — 


vesicles in the calf seemed to me to be at least by one day retarded as 


compared with those we see at Lamb’s Conduit Street, and similar — 
retardation was maintained 1 in several further removes from the orginal 4 
source. 

It seemed therefore important to test more accurately the relation of 
the above cow malady to vaccinia, and for this reason a number of © 
observations and experiments were instituted, in the carrying out of 
which I obtained the aid of Dr. Cory, Mr. Shirley Murphy, and 
Mr. G. W. Collins. 

Several preliminary experiments were made by inoculating Galvan 
at Lamb’s Conduit Street, with crusts derived from Alderley calves — 
Nos. 16, 17, 20, and 21 ; which crusts had been preserved for about a x 
fortnight. ‘The result though positive was not the same in amount — 


. 


as in the calves of previous experiments ; the vesicles were not SO 








good, and the subsequent prustdpine. aobbiew ho process was not, Ave. B. Nod 


os 


_ however, i in any way accelerated ; on the contrary it seemed as before Further Report 


on Eruptive | 
peianded by about 24 hours. Diseases of the 


_ I next inoculated, this time at the Brown Institution, two calves, Cow; by Dr. My 


a Fi 


a 22 and 23, with crusts which had been taken on the 8th day friov Klein. 


calf No. 17.. Then two calves, Nos. 22 and 23, took well; they had ALDEREEY Cow | ae 


- 


very fine and typical umbilicated vesicles on the 6th to the, Sth days. ine ee, 


| With the lymph from calf No. 22, points were charged on the 8th day, ae 

on which occasion Dr. Cory, who saw calves Nos. 22 and 23, declared ine 

At the appearances on them indistinguishable from vaccinia. Holding this | ae 

_ view very strongly, Dr. Cory with one of the points from thisysource,.. > 0.65 aes 

: inoculated by five insertions the arm of an infant (A.), which had never 
before been vaccinated. In this infant, on the 8th day, one insertion 
had taken; a small vesicle had appeared “accompanied by but very slight 

= On the 9th day this vesicle was considerably enlarged, and the 

¥ 

¥ 





areola in connexion with it was pronounced (see illustration Fig. 24). 
On the 8th day Dr. Cory inoculated another infant (B.) from this vesicle ma 
of infant (A.) by five insertions; and on the 8th day following, all five aaa 
insertions of infant (B.) were declared by Dr. Cory to be typical vaccinia nena, eps 
: (Fig. 25). From baby (B.) Dr. Cory vaccinated on the 8th day four Nee 
additional infants (C., D., E., and F.), in five insertions each. All in- 
-sertions. in these four infants had by the 8th day developed into fine 
_ vesicles which Dr. Cory declared typical vaccinia. 
aL ‘Meanwhile from the vesicle of Baby A., I had inoculated on. the 
. 9th day calf D. All insertions in this calf (D.) took and developed into 
_-vesicles which on the 6th day could not be distinguished by Dr. Cory 
| or by Mr. Collins from the vaccinia such as is habitually produced on 
_ the calves at Lamb’s Conduit Street. With lymph taken from this 
* calf (D.) Dr. Cory inoculated two infants in five insertions each ; and 
* the 8th day Dr. Cory and Mr, Collins declared all ten insertions 
Epica! vaccinia. Thus far then we have the following pedigree :— 





Alderley Milk-maid. 
_ (Lymph from) 
| Calf 17. Alderley disease: ? re- ae 
| ‘Sitet tarded vaccinia. ae 


Calves 22 and 23. Seemingly 
typical vaccinia, 


Infant A. Five insertions; one i 









35 vesicle, ? retarded 
3 . vaccinia. 
gis Infant B. Five insertions; five 
vesicles, typical vac- 
5 RET : : | cinia. 
“Calf D. Typical vaccinia. 
ag) Wo. infants ; five Infants C, D, E, F. Five | insertions , 
“Mase insertions each : wr each; twenty 
_. ten typical vac- | SGpe typical vaccine 
= cine vesicles. | vesicles. 











Arr. B. No.1. With a view to checking the above results, I, after the lapse. of some _ 


- Purther Report Weeks, inoculated two additional calves, Nos. 26 and 27, with a scab of 


_ on Eruptive the vesicle of the Alderley girl, sent kindly by Mr. Forty, and which had_ 
Diseases of the 
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Dr. been removed by him from her thumb five “days later than the lymph 
I collected from her vesicle. In each calf over 30 insertions were 


The result was the development in all insertions of vesicles which | 
ran a course identical with that described in respect of calves Nos. 16, 
17, 20, and 21. 

With points charged on the 6th day from calf No. 26, and with 
scrapings taken from the vesicles of this calf on the Sth day, 1 
inoculated two fresh calves, Nos..28 and 29, each in over 50 insertions. — 
The result was uniform and typical. All insertions developed: as on 
previous calves into fine vesicles. The lymph taken from them on the 
6th and 8th days was beautifully clear, and on both occasions I charged 
numerous points with it. 

With points of 6th day lymph from this source Dr. Cory inoculated, | 
in five insertions each, three infants, G., H., and I. On the 8th day 
G. had two small eGele) Hi. and ci Bho: five vesicles. As before 
these infants’ vesicles closely resembled vaccinia. In the matter of 
areola those of infant H. were slightly advanced, those of G. and I. 
slightly retarded, as compared with ordinary Sth ay vaccinations in— 
infants. , 

With lymph taken from infant H. on the 8th day, I inoculated a 
calf in 13 insertions. All took, and on 6th day presented the appear= 
ance of typical vaccinia. Similarly, Dr. Cory vaccinated from infant H.” 
other infants, in each of which all five insertions took and had developed 
by the 8th day into fine vesicles indistinguishable from vaccinia. me 

We have thus for this second series the following pedigree: — = = 
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After these additional experiments I was fully satisfied, so far. as ang 
conclusion could be drawn from the anatomical appearances and the 
course of the disease, as to the correctness of Dr. Cory’s ont Le 
contention, namely, that we were now dealing with vaccinia. 
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But mm order to further test the action of lymph taken from calves 
successfully inoculated with the Alderley (Gloucestershire) disease, 
Dr. Cory, Mr. Murphy, Mr. Collins, and myself submitted ourselves to 
experiment therewith. But first we were all of us* “re-vaccinated ” 
each in five insertions with 6th day lymph from one of the calves at 
~Tamb’s Conduit Street in use for the routine vaccination of infants 
there. Both Dr. Cory and Mr. Murphy failed to take, but one of my 
‘five insertions developed into a small vesicle with areola on the 8th day. 
After the lapse of several weeks all four of us were inoculated, each in 
five insertions, with 8th day lymph from a calf in which Alderley 
(Gloucestershire) disease had been induced; bus every one of the 
twenty insertions failed. At a later date, Dr. Cory, Mr. Collins, and 
myself were once more inoculated with 8th-day lymph of another calf of 
the Alderley (Gloucestershire) series; but again every one of the 
: insertions failed. 


_ Asa final experiment several of the calves (Nos. 16, 17, 20, and 22), 
_ which had been successfully inoculated with the Alderley (Gloucester- 
shire) disease, were subjected a few weeks after their Alderley eruption 
had quite died away and healed up, to vaccination with lymph from 
_ ealves in use for routine vaccination at Lamb’s Conduit Street. These 
_ four calves, Nos. 16, 17, 20, 22, had at this date fairly good depressed 
' white cicatrices of their Alderley inoculation. Vaccination of them with 
_ Lamb’s Conduit Street lymph failed completely. 
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The important question that now remained for final decision was: Are 
the maladies,—(1) of the Kingston cow, (2) of the Camberwell cow, 
and (3) of the Alderley (Gloucestershire) cow, in any way at all 
nearly related to each other? As to this I have already given, I think, 
sufficient reasons for considering the first two diseases (Kingston and 
Camberwell) as differing widely one from the other, not only as regards 
the course and nature of the original disease in the cow herself, but also 





ae 
in reference to the manifestations of the transmitted malady in the ealf, 
But it will perhaps be argued that notwithstanding the different mani- 
_- festations of the transmitted maladies in calves, they may nevertheless 
be one and the same; that for instance the different symptoms observed 
in ealves of the two series may have been due to the circumstance that 


the material taken from the sores of the Kingston cow was obtained at 





a much later stage of the cow malady than that obtained from the 
. Camberwell cow. In answer to objection of this sort, | am content to 


note that the course and aspect of the eruptions produced by the 
_ Kingston material on its first remove into calves was maintained with 
absolute fidelity in the calves of all subsequent removes, and that the 
_ like was, mutatis mutandis, true of the Camberwell material. This is, I 
think, tolerably strong evidence that in the Kingston and Camberwell 
cows I have been dealing with two definite and different types of disease. 
And that the disease was in each instance a specific disease is equally 
strongly indicated by the circumstance that in each series of calves 
attack by the particular malady protected against further attack. Thus 
in the Kingston series, several of the calves after they had completely 
recovered from the malady induced in them were subjected to a second 
qc inoculation, which altogether failed; and similarly, several of the 
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* Except Mr, Collins, who had been recently re-vaceinated. 
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Camberwell calves were, after aatopsleee reCOVELY,. Pasa to re- -inocu- a 
lation with the Camberwell disease, which likewise failed to take apn , 
on them. ‘ 


/ 


But in order to further test relations of the Camberwell and Kingston 4 
diseases, I selected the two calves, Nos. 6 and 7 of the Kingston series — 
with a view of ascertaining whether they were susceptible of the 
Camberwell disease. I chose them, because they had shown such 
intense and very marked re-action to their primary inoculation, and had — 


‘completely failed, when further tested by re-inoculation with the A 


Kingston material, to take again that disease. It will be remembered — 
that as a result of their primary inoculation with Kingston material, 
they had on the 4th day pronounced vesicles, on the 7th to 8th days : 
thick crusts 4-? inch broad, which crusts did not fall off till towards the 
latter half of the third anh 


These two calves, Nos. 6 and 7, three weeks after their second inocu- 
lation with Kingston material, and when all the marks of their induced 
Kingston disease had disappeared, were subjected to inoculation with — 
crusts that had been derived on 8th day, and preserved, from Camberwell og 
ealf, No, 12. Over 80 insertions of Camberwell maperial were made into we 
each calf, and with the following results :—Kvery one of the insertions 1 
of Camberwell material into these Kingston calves, Nos. 6 and 7, took 
in exactly the ‘same way as in Camberwell calves, Nos. 12, 13, 14, and 
15; the appearances were as striking, and in. hye course as typical, in 4 
the former as in the lastenamed. calves. at 

In view of the fact. that. calves, Nos..6 and 7, had suffered so nosenslyel 
from.the Kingston disease, and had resisted re- inoculation with Kingston a 
material, yet nevertheless proved fully susceptible later on of Camberwell 
disease, I was justified I thought in concluding that the Kingston and 
Camberwell diseases are distinct and separate maladies, ates 
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But in order to put this to a final test, ‘I determined to subject 
the Kingston cow herself, after all her — scabs had fallen off sles, 
about the end of May, when all traces of her eruption had disappeared,— 
to inoculation with the Camberwell material. If this cow a week or two — 
after complete recovery from the “spontaneously ” acquired Kingston a 
disease should, on inoculation with Camberwell material, prove sus- : | 
ceptible to Camberwell disease, it must needs be admitted, I pte 3 
that the Kingston and Camberwell maladies could not be one and the — 
same disease. Be it remembered that this Kingston cow had obtained na 
her Kingston disease naturally, and had suffered from it severely (see — 
Figs. 1 and 2), so that in her case no question could arise (as perhaps — 
might arise in the case of the experimental calves) as to her su 
ceptibility to a new inoculation being due to attenuation, under sub-— 
culture in experimental animals, of the infection material which. had — 
produced her original malady. 


Accordingly on May 31st I inoculated the Kingston cow in numerous 
incisions ou, the udder and teats, with scrapings taken on the 7th aay 
from Camberwell calf No, 18. Nothing occurred till the 4th day, 
when all 18 incisions were found tumid and surrounded by marked — 
redness; the line of incision, which on the 2nd day had been observed | 
to be occupied by a brown crust, was by this the 4th day much increased — 
in breadth and thickness. This condition of swelling and redness 
was more prominent still on the 5th day. [I. must ask the reader 
to inspect Figs. 26 and 27, particularly the former, and to note the 
swelling and redness, and especially the two accidental pimples, which — 
of themselves suffice to prove the positive success of this inoculation. ] 
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: Psi was uno vesiculation on this the 5th day, or on subsequent 
4 ee of the induced Camberwell sores in this Kingston cow. Never- 
- theless the crusts thickened, and became broader, on the 6th and 7th day, 
after which day the redness waned, Upon removing the thick firmly- 
om adhering crusts on the 8th day slightly raised sores were exposed. 
By the 12th and 13th day the crusts had commenced to become loose. 
The fact of this very positive result of the inoculation of this Kingston 
cow with the Camberwell material cannot be questioned, and it goes far 
to prove that the Kingston and Camberwell maladies are different diseases. 


__ In much the same way, the relations of the Alderley (Gloucestershire) 
and the Camberwell diseases, was tested by direct experiment. 
Camberwell calves, Nos. 10, 12, 18, 14, and 15,—all of which had 


Abra) 


were, after the marks of the Camberwell inoculations had quite dis- 

ene ‘subjected to re-inoculation with crusts derived from and 

- points charged with 7th and 8th-days’ lymph of calves (Nos. 17 and 21) 
_ of the Alderley (Gloucestershire) series. The result was very striking. 
All insertions of Alderley material in all these Camberwell calves 
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a took vigorously, the vesicles and crusts developing in a marked 
_ degree and exactly as in the original Alderley (Gloucestershire) 
calves. The progress of the eruption with the subsequent process 
. of healing of the sores, and the falling off of the crusts, was in no 
_ way different from what has been described respecting the calves of the 
Alderley (Gloucestershire) series. In illustration of this I specially call 
- the attention of the reader to Figs. 28-32.—Figs. 28 and 29 are two 
_ drawings made of the insertions in Camberwell calf, No. 12, on the 8th 
and 9th day respectively after inoculation with the Alderley (Glouces- 
_tershire) disease. Similarly, Figs. 830 and %1 are drawings of the 
insertions in Camberwell calf No. 15, on the 8th and 9th day respectively, 
- . after inoculation with the Alderley (Gloucestershir e) material. So” 
again, Fig. 32 is a drawing of the appearances in calf No. 10 (the first 
of the Camberwell ser ies), on the 8th day after the inoculation with the 
_ Alderley (Gloucestershire) material. 

All this goes to show that the Camberwell and Alderley maladies 
cannot be one and the same disease. 

Under the foregoing aspect, it will be convenient to record in this 
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na place the relations investigated during the early part of 1888 between 
Z. vaccinia and the Wiltshire disease, treated of at length in my report of 





last year, and now seemingly identified with the Kingston disease 
above recorded. In my last report the diagnosis of the Wiltshire 
: . disease from cow-scarlatina was treated of at length, and any connexion 
ss _ between it and vaccinia was not then considered. A connexion of this 
g latter sort was, however, presently affirmed; and for examination of 
this further question I made an experiment of the foregoing class. 
a accine lymph—the current stock of the Board’s Animal Vaccine 

_ Establishment—was inoculated in its fresh state into calves which, on 
_ the authority of Professor Crookshank, had just passed through the 
: Wiltshire discase.* ‘Two of these calves took vaccine perfectly well, 
pg andi in a normal manner, the third,t though it developed good vaccine 









; * The nature of the Wiltshire disease had been under debate. It Was first 
- brought forward by Professor Crookshank as an éxample of “typical vaccinia.’ 

- _ f This calf had been previously directly inoculated from the eruption of a milker 
-_who contracted it from a Wiltshire cow; the other two calves had been inoculated 
from the previous ealf. 








shown marked results after the primary inoculation with the Cam-_ 
berwell material (see Figs. 7-11 of calf 12, Figs. 13 and 14 of calf 15), — 
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material, 


_ vesicles, had these slightly hepelenened| ‘The ineacatoniAlleg was eA 
; Goueet fore in no way extinguished by the previous eruption. One of the 
~ ealves was shown to the Pathological Society on January 17th, 1888, 

and I find myself justified in concluding from the experiment that the _ 
disease brought from Wiitshire, and alleged to have been produced by 3% 
Professor Crookshank, was proved not to be really vaccinia; for we 
know that vaccine lymph will not “take” a second time.on a calf that Pi 
has previously been. successfully vaccinated, provided the second opera- — 
tion has been done (as in this instance) a month after the result of the — 
first vaccination has passed off.* | 


¥e 


Git NOte It thie connexion the observations on page 387. Professor Crookshank e 

- (BM.J., July 7th, 1888) advances the following consideration by way of after- — 
thought : :—That the Wiltshire disease ought not to be denied the title of true — 
vaccinia on the ground that the calf which bad passed through this disease could be 
effectually vaccinated at the Board’s Animal Vaccine Establishment.—I understand. a 
him to support his contention by the argument that the calf had been inoculated 
with material taken from a human subject, and had not received an ample dose of — 
such material in the first instance; whereas at Lamb’s Conduit Street, the subse- 
quent operation was very thoroughly done and with lymph direct froma bovine ~ 
source. I cannot say that I attach much ee Eo to these considerations. me: 
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No. 2. 


II. On the Etrotoey of DiputHerta; by Dr. Kiet, F.R.S. 


A large number of statements have from time to time been made as 
to the presence in diphtheria of various species of microbes, and as to 
the etiological relations of one and another of them to that disease.* 

But not until Klebs (Schweizer Correspondenzblatt, 1883), and particu- 

larly Léffler (Mittheilungen aus d. k. Gesundheitsamte, Bd. I, 1884), 
gave attention to the matter, was any real and trustworthy progress 
made toward knowledge of a bacterial cause of this dire malady. Klebs 
‘was the first to point out that in diphtheritic membranes, which com- 
monly contain abundance and great variety of microbes, there is 

uniformly present a bacillus possessing definite morphological characters 

‘by which it can be identified, and which is, in his experience, peculiar 
to diphtheria. Léffler, while confirming the frequent presence in 
- diphtheria of this species of bacillus, succeeded also in isolating it by 

artificial cultivation, and in carrying out with sub-cultures of the 

micro-organism thus isolated an important series of experiments. He 
succeeded too in showing that this bacillus, along with crowds of other 
bacteria, is present only in the superficial layers of the diphtheritic 
membrane; that it is absent from the deeper layers of this membrane 

‘and from the tissue of the mucous membrane of the throat, as well 

as from all internal organs. Further Loffler showed that in some 
cases of diphtheria, certain other bacteria (notably a streptococcus) may 
be occasionally found present in the depth of the mucous membrane 


of the throat. In nine only out of 22 cases did he find the particular 


bacilli, in sections through the affected throat, within the diphtheritic 
- membranes; in the other 13 they were absent, though other bacteria 


were often present, and amongst them streptococci, extending into the 


depth of the tissue of the mucous membrane. And, be it observed, 

Léffler has not claimed discovery of the microbe of diphtheria: on this 

matter he has always expressed himself with caution and reserve. 
Before proceeding further, I give briefly the characters recorded of 


_ the Klebs-Loffler bacillus, supplementing this account later on from my 


own observations. | | 
_ According to Klebs and Loffler, the bacilli in question are non-mobile 
rods slightly curved, about the same length as, though twice the thick- 
_negs of, tuberele-bacilli.. Beside their frequently observed curved con- 
- dition, many possess a characteristic terminal enlargement, which gives 
them, if the enlargement involves one end only, a slightly pear-shaped 
appearance; if both ends be involved, their appearance is more or less 
- dumb-bell shaped. In the latter case the enlargements of the ends are 
usually unequal, but there is always an appreciable rod-shaped bridge 
between them; the ends are always rounded. Occasionally the rods seem 
made up of large granules. ‘These bacilli do not grow at temperatures 
below 22° C., and do not therefore flourish in nutrient gelatine kept, as 
is ordinarily the case with this medium, at about 20° C. They grow 
well, however, on serum at 87° C., on Agar beef broth (Mliigge) at 
35° C. and higher, and in beef broth 35-387° C. On serum, on Agar 
mixture, and in broth they grow rapidly; on the former media the 











* In reference to the earlier literature of this subject, the contributions of Oertel 
and of Von Emmerich are perhaps the most important. 
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colonies grow as whitish, moist-looking, flat droplets, their outlines _ 
rounded, but in some soon becoming slightly irregular. In streak — 


cultures on solid serum or on Agar mixture the line of inoculation is 
marked even after one day as a whitish streak, made up of a number of 
whitish droplets, which gradually enlarge and become confluent, their 
outline remaining irregularly knobbed. On petatp the bacilli do not 
show growth. 

Now a very important observation was early made by Loffler :— 
he found this identical species of bacillus in the fluid of the mouth of 
a perfectly healthy child. And another important discovery was 
made by v. Hoffmann (Wiener Med. Woch., 1888, N. 3 and'4), who 
found a bacillus, identical in morphological and cultural characters with 
the Kiebs-Lofiler bacillus, constantly present in the mucus of the 
human pharynx. ‘True, Loffler (Centralblatt f. Bacteriologie and Para- — 
stenk. II., 1887) had previously stated that besides the Klebs-Léffler 
bacillus there occurs in the diphtheritic membranes a species of bacillus 
which resembles it in many respects, both microscopically and cultu- 
rally, and which he, Loffler, called pseudo-diphtheria-bacillus. | Von 
Hoffmann, it is true, thought that the bacillus which he himself found con- 
stantly in the pharyngeal mucus of healthy children, must be this pseudo- 
diphtheria-bacillus ; and he stated that the two are different one from 
another in this, namely, that while the Klebs-Loffler bacillus is virulent 
for certain rodents, the pseudo- -diphtheria- bacillus is non-pathogenic for 
rodents of the same species. This view, however, has been almost uni- 
versaliy abandoned (see Baumgarten: Lehrbuch d. patholog. Mycologie _ 
II. i., p. 694). It is now regarded as proved by v. Hoffmann’s own > 
researches, and by Fligge and others, that on the one hand there 
exist no microscopic and cultural differences between the Klebs-Lofiler 
bacillus and the. pseudo-diphtheria-bacillus, and that on the other hand 
the alleged pathogenic power of the former is inconstant, as is also the — 
non-pathogenic power of the latter. . 

The matter then stands thus :—the Klebs- Lifiler bacillus is present in 
most cases of diphtheria but generally only in the superficial layers of the 
diphtheritic membrane; and. also it is present in the pharyngeal mucus - 
of many healthy children. ‘This fact alone goes far, I think, to 
disprove any etiological connexion between the Klebs-Loftler bacillus 
and the diphtheritic process. The histological examination of all 
healthy fauces, young and adult, shows that in the mucous membrane at’ 
the back of the tongue, on the palatine tonsil, and on the upper part of 
the pharynx (the pharyngeal tonsil), the mucous membrane of the super- 
ficial layers contains lymphatic tissue either as closely aggregated 
lymph-follicles or as diffuse lymphatic tissue ; and that this tissue is in 
constant manner pervading, penetrating, and growing through the most 
superficial layer of the mucous membrane, including the stratified 
epithelium of the free surface. As amatter of fact a fine section through — 
any of these organs shows the superficial epithelium invaded and flooded 
by the lymph-cells of the lymphatic tissue; the so-called mucus cells 


present in the fluid of the mouth and fauces are’ indeed lymph-cells 


which have penetrated through the epithelium. These conditions 
obtaining under all normal and becoming intensified under abnormal 
circumstances, say catarrhal conditions, it follows that the surface of the 
mucous membrane is not truly intact over those parts, z.e., back of the 
tongue, tonsils, and upper part of pharynx. Now it might be argued, 
and as a matter of fact has been and is argued, that though the 
(diphtheritic) bacillus of Klebs-Loffler may be present in the throat that 
is ina normal condition, it need not produce diphtheria there so long 
as the mucous membrane of the throat be intact, But, it is contended, - 
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let there be an abrasion of the surface epithelium whereby the tissue of App. B. Noa. ‘ae 
the mucous membrane becomes exposed,—then the bacilli will be able to On the Etiology 
get to the membrane proper and in so doing will obtain opportunity 1o of Diphtheria; 


: gic “eRe fet of Diphtheri 
set up diphtheria. This indeed is in substance the argument used ai i 





by Roux and Yersin in their paper on diphtheria to be presently ae 
referred to in other connexion. The argument, however, is quite o 
inadmissible, since, as I have pointed out, the mucous membrane at ie 
the back of the tongue, over the tonsils, and in the upper part of the | bi ei ag 
pharynx, is never intact in the sense that we find it in other parts of the ee 
cavity of the mouth and pharynx. A microscopic section through any Re 
of those parts shows this conclusively. There is plenty of opportunity ay 
under normal conditions, at the back of the tongue, on the tonsils, and ; oe 


‘on upper part of the pharynx for the bacilli to enter, through breaches 
of the partially disorganised epithelium, the superficial layer of the 
mucosa propria. The above argument of Roux and Yersin is then on 
histological grounds quite inadmissible. | eee 

A large number of experiments were performed by Loffler with the pomer’s experay 8 
Klebs-Léffler bacillus on rabbits, fowls, pigeons, mice, and guinea-pigs ; ments with his _ 
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the last-named animals being found most susceptible to the action of this git mee 
bacillus. His account of his proceedings is as follows :—By injecting oe 
cultures of the bacillus into the subcutaneous tissue of this animal - a 
an extensive hemorrhagic cdematous swelling is produced at the seat ae 
of inoculation, and the animal dies often on the second to the third ee 
day. On post-mortem examination the nearest lymph glands are infil- ‘aoe 
trated and contain hemorrhages; the lungs are found inflamed, and the ee 
pleural cavity contains sanguineous exudation. If cultures are, after ; “BoM 


tracheotomy, introduced into the trachea of rabbits, pigeons, fowls ; or 
if they are rubbed into the scraped mucous membrane of the conjunc- . . 
tiva of rabbits, or vagina of guinea-pigs; a sort of pseudo-membranous Bes 
exudation is formed on the surface, and commonly a general fatal infection iy 
of the system occurs. In certain of his experimental animals, a kind of 
paralysis of the limbs followed, he says, upon the induced infection. 
Put neither in the blood of the dead animals, nor as a rule in the 
pseudo-membranes, were the bacilli to be found. From these experi- . . 
ments tke conclusion that the Klebs-Loffler bacillus acts pathogenically esti 
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on these animals is no doubt justified ; but it is not justifiable to assume 
that this micro-organism is the cause of diphtheria, nor indeed that the is 
above induced processes are analogous to diphtheria. For in the first Oe 4 
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place, it is a very well-established fact that a good many species of 
bacteria occurring in healthy secretions and products of the human body 
are, though absolutely harmless to man, very virulent to rodents, pro- | 
ducing in these animals local hemorrhages followed by general fatal ae 
infection. To mention only a few examples :—the capsulated micro- 
coccus (or bacillus) in the normal fluid of the mouth, a bacillus found 
by Bienstok as a normal inhabitant of the colon (bacillus coli com- 
munis), the bacillus in faces discovered by Brieger, the comma- 
bacillus of Finkler, and various other microbes. And in the second 
place, pseudo-membranous exudations on the surface of mucous mem- 
branes (of the trachea especially) previously purposely scraped and 
injured, have been noticed under various conditions to follow the appli- 
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cation of mere chemical agencies, not to speak of application of various oe 
species of bacteria capable of producing an infection. On this point ‘ 
1 may mention Penzoldz’s most instructive paper (Deutsches Archiv f. ie 
Klin. Med. 42, 1887) and also Prof. Baumgarten’s very elaborate analysis deat 
(i.c., pp. 706, 707). aie 


Having regard to all these facts, especially the limitation of the Klebs- : 
Liffler bacillus to the superficial parts of diphtheritic membranes, to ah 





: app. B. No. 2. 
On the Etiology 
. a of (des hee 









4 


é _ Experiments by 
ie - Roux and Yersin. 


en New 
_ AESHEIMENT: $ 


H ~ mem ranes 
- inoculated into 
animals, 





diphtheria has come to be discredited by many pathologists and bacterio-_ 





its presence in the normal human fauces, and to the pathogenie action — 
on animals of this bacillus not being essentially diphtheritic, it is no ; 
matter for surprise that the view that this bacillus is the cause of q 
logists. 
Within the last year, however, MM. Roux and Yersin have. given 
an account (published at the commencement of 1889) of their work — 
in the Annals of the Pasteur Institute (1888, N. 12), which, strange — 
to say, starts with the assumption that the Klebs-Loffler bacillus is really 
the cause of diphtheria. ‘These observers go over almost the same — 
ground as did Loffler, making the same kinds of experiments and with — 
much the same results ; but they did not enter with the same minuteness ’ 
into the distribution in diphtheria of the Klebs-Lofiler bacillus, and they — 
did not pay the necessary amount of attention to the presence of these 
bacilli in the normal fauces, nor did they exercise, so far as I can 
discover, some needful caution, before accepting as valid the results of | 
their own experiments. A considerable part of their paper is, howe ‘ 
given to an account of important series of experiments made with ~ 


nutritive fluid (broth) after it had served for the growth of the Klebs-— 
. Loffler bacillus, and after the latter had been removed from it. This 


fluid was injected into the subcutaneous tissue of experimental animals, — 
and when used in sufficient quantity (the required quantity — 
on the age of the culture) produced either a rapidly fatal result or a_ 
less acute illness with subsequent paralytic symptoms. As regarded 
inoculation of the actual bacilli of their cultures, if the animals (pigeons 
and rabbits) survived the acute stage of the malady thereby induced ~ 
(that of so-called pseudo-membranes), they showed, as did some of | 
Lofiler’s, later (after three weeks) paralytic symptoms. 

It is not a little odd that MM. Roux and Yersin did not first ascer-. 
tain the effect on experimental animals of inoculation into them of the : 
diphtheritic membrane of the human subject, before proceeding to 4 
inoculation of cultures of the Klebs-Loftler bacillus. Instead they — 
assumed at the outset as proved, that which to many pathologists and 
bacteriologists is very far from proved. And my own observations — 
which I proceed now to describe will show how important such experi- | 
ments with diphtheritic membranes are, and how different their results 
from those obtained with cultures of the Klebs-Léftler bacillus. 
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(a.) From a marked case of diphtheria,—a boy et. five who had been — 
ill of the disease for eight days,—discharge of pharynx and mouth was » 
obtained, and this I inoculated into the purposely abraded mucous mem- 
brane of the pharynx and larynx of two fowls and of two pigeons. The 
animals remained well ; no change of any kind was to be noticed in their 
pharyngeal or laryngeal mucous membrane at the end of two ig or 
later. 


(6.) Two guinea-pigs were inoculated subcutaneously into the groin 
with the same material. After two days a firm nodular swelling could 
be felt in the subcutaneous tissue at the seat of inoculation, but this 
tumour gradually became smaller, and by the end of a fortnight had 
quite disappeared. 
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(c.) ‘Two rabbits were insculatedl on the purposely abraded mucous 
membrane of the palate, tongue, and pharynx, with the same diphtheria — 
material. After two to three days, nothing could be seen on the mucous 
membrane, and the animals remained perfectly well. 
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(d.) With diphtheritic membrane of an acute case,—a girl wt. seven 


_ years, showing very typical membranes on tonsils and fauces,—I inocu- 


aR 


- cutaneous tissue of this guinea-pig; at the same time these fluids were 


lated subcutaneously four guinea-pigs. Fieces of the diphtheritic 
membrane were cut up finely and suspended in sterile salt solution, and 
of this mixture about half a Pravaz syringeful was injected into the 


subcutaneous tissue of the groin. On the second day a swelling was 


noticed in each instance in the region of the inoculation; this enlarged 


gradually until the fifth day, by which time it had spread for some 
distance from the groin. 


One guinea-pig was found dead on the sixth day ; a second was at 
this date very shaky and could only move with difficulty ; the other 
two guinea-pigs showed great swelling in groin and were very quiet. 

On post-mortem examination of the dead guinea-pig, there was found 


considerable cedematous swelling in the subeutancous tissue of the 


groin extending upwards over the greater part of the abdomen and 


chest ; and there was present at the same time in the subcutaneous tissue 


of the groin much congestion. The suprarenals were deeply congested, of 
almost dark purple colour ; the spleen dark, and slightly enlarged ; the 


_ kidneys, the liver, and the lungs, very much congested. The organs of 


the throat showed no iilceable change. Cultivations were made of the 
heart’s blood, of the lung j Juice, and of the cedematous fluid of the sub- 


examined microscopically as dried and stained cover-glass specimens. 


Microscopic examination showed the absence of bacteria of any kind 
from the heart’s blood and lung juice, and the fact of their absence was 


- confirmed by the culture test. In the cedematous fluid of the sub- 


eutaneous tissue, however, there were present in the cover-glass speci- 
mens micrococci as diplococci and short chains; but they were not 
numerous. Of other bacteria, e.g., Loffler’s bacillus, there was nothing 


to be seen. In culture tubes inoculated with this cedematous fluid the 
‘same micrococci were obtaimed. They form cn gelatine white, pearly, 


-moist-looking droplets, which, after about six days, begin to slowly 
liquefy the gelatine. 


The second guinea-pig died towards the end of the sixth day. On 
post-mortem examination it showed exactly the same appearances as the 
first guinea-pig ; the same conspicuous cedematous swelling in the groin 


and over abdomen and chest; the sume extreme congestion of the 
_ internal viscera; the same micrococci in the fluid of the subcutaneous 
edema and in cultures therefrom; the Loffler bacillus not being 
_ detectable either in microscopic specimens or in the cultures. 


A third guinea-pig was found very quiet and shaky on the seventh 
day; it died in the course of the day. Here again examination 


_ showed identical conditions of the viscera, and absence of Loffler’s 


bacillus in the fluid and tissue of the subcutaneous tumour, as also 


absence of all bacteria from the heart’s blood, lung juice, and spleen 


tissue. 

The fourth guinea-pig was on this day (seventh day) very quiet, and 
had considerable swelling in the groin at the seat of inoculation. 

On the eighth day it was found livelier, though it had still much 
swelling in the groin. 

On the 10th day it was again found to be quiet, and it died on the 
night of the llth day. Post-mortem: there was little cedema in this 


~ animal, but a firm purulent tumour at the seat of inoculation ; the viscera 


were in the same state as in the previous animals. But once more no 


Loffler’s bacillus could be found in and about the tumour, or in any other 
tissue, either by microscopic examination of specimens or by cultivation. 
From the tumour itself, only micrococci could be obtained. 
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‘hese results cau scarcely be considered as indicating an induced — 
diphtheritic process, rather they are consistent with a general septic 
intoxication due to the original tumour. And it is noteworthy that, 
while the diphtheritic membrane from the human subjects used for 
these inoculations contained the Klebs-Loffier bacillus (as was proved — 
by microscopic examination), no trace of this organism could be found 
in the tissue of the swellings in the groins of the experimental guinea- 


pigs examined on the 6th, 7th, and 12th days. Nor could these bacilli 


or any other bacteria be found in the blood or the other tissues. 
This coincides with the observations of MM. Roux and Yersin, who 
found that, after subcutaneous inoculation of guinea-pigs with Klebs- 


-Lofiler bacillus, the number of these organisms to be obtained at the 


seat of inoculation diminished rapidly from hour to hour. 


(e.) From a well-marked case of diphtheria,—a boy, et. three, Br 
died before the end of six days with well-marked diphtheritic mem- 
branes in all parts of the fauces,—diphtheritie membrane mixed with 
salt solution was injected subcutaneously into the groirs of two guinea-— . 
pigs. After two days ‘a small firm swelling was noticed in each 
guinea-pig at the seat of inoculation. In both the nodule enlarged 
considerably during the following day, and opened spontaneously on 
the ninth day, with the result, that a slightly depressed ulcer was esta- — 
blished, which by the 12th day extended from the site of inoculation over 
the upper part of the inside of the thigh, and the hypochondrium. The © 
base of the ulceration was infiltrated, looked dark, and was covered here — 
and there with purulent matter. The animals were quiet. 


One: of them was killed on this the 12th day. Post-mortem, the 
muscular tissue of the abdomen at. the site of the uleer was found much | 
infiltrated with purulent matter, as was the muscular tissue of the chest. 
wall of the same side. ‘There was no change in the organs of the throat 
or in any of the viscera. Cover-glass specimens and cultivations were ; 
made from the infiltrated purulent muscular tissue, but no trace of — 
the Klebs-Loffler bacillus could be detected; only micrococci were © 
present. No bacteria were obtainable by culture from the internal organs. 

The second guinea-pig died on the 20th day, from accidental infection — 
with pneumonia. At this date the ulceration had greatly dimninisii . 
and was advanced towards healing. | 


(f-) With diphtheritic membrane of a typical case » of diphtheria,—a _ 
girl, et. 11, dead on the ninth day with a very bad diphtheritic throat,— | 
I inoculated in the purposely abraded mucous membrane of the larynx: ; 
and pharynx two fowls and two pigeons. These fowls and pigeons shows 4 
no symptoms of disease. | 4 


(g.) Two guinea-pigs were inoculated subcutaneously in the groin — 
with diphtheritic membrane from a typical acute case of diphtheria. — 
Both had swelling there on the third day; one died on the fifth day. On — 
post-mortem examination, a thickening of the subcutaneous tissue was — 
found at the seat of inoculation; it was slightly cedematous and in- — 
filtrated with purulent matter. Both lungs were hyperemic; the spleen — 
small, its tissue containing numerous miliary abscesses from the size of — 
the point of a pin to that of a pea; kidneys much congested. The fatal 4 
result points strongly to pyzemic infection. 

The other guinea-pig, though it had a firm swelling at the seat of 
inoculation, was at this date nevertheless otherwise lively and well; and 
it remained so, the tumour meanwhile slowly but gradually diminishing. 
On the 21st day the animal had a small abscess in the groin, but was a 
otherwise lively and well. a, 


Tee ee re 








431 


RBI yc: 
NEA! 3 
E 0 


CONS 
cy 
ree 


- (h.) Two guinea-pigs were inoculated on the purposely abraded Apr. B.No.2 7 
mucous membrane of the fauces with the same diphtheritic membranes On the Btiology 


‘ : of Diphtheria; |— 
as the above two animals (g). No result. by Dr, Kieina 


From these experiments it would appear then: (1) that pigeons, Summary of 


: : inoculation of 
the mucous membrane of the fauces and larynx previously purposely diphtheria 


abraded, show no reaction; and (2) that guinea-pigs inoculated sub- ™™PFMS% 





fowls, and rabbits inoculated with typical diphtheritia membrave into Tesultsof 


ie eae 


- cutaneously in the groin with typical diphtheritia membrane, do show a tg ee 


reaction, a tumour with cedema being found at the seat of inoculation, eS 
which in some cases led to the death of the animals under appearances 
indistinguishable from septic intoxication, while in others the tumour 
_at the seat of inoculation was succeeded by an extensive ulceration with 
_ severe purulent infiltration of the neighbouring muscular tissue. 
___ In all these cases micrococci alone were discoverable about the seat of 
inoculation, and neither the Klebs-Léffler bacillus nor any other 
_ organisms were discoverable in the internal organs. Accordingly I do 
not see any reason for regarding this reaction as of the nature of 
_ diphtheria. 
Further, these results of mine in no way support the contention (as, 
_ for instance, of Léffler, Roux and Yersin) that diphtheria is transmissible 


\ 


- to the mucous membrane of the fauces of rabbits, fowls, and pigeons. In jee ae 


_the experiments which I made the diphtheritic membranes used for ‘ea 

- inoculation were derived from cases under the care of Dr. Sweeting, at the 
Futham Fever Hospital, and in each instance the affection of the throat 

in the human subject was declared, by Dr. Sweeting to be severe and 

_ unequivocal diphtheria ; the diphtheritic membranes used for inoculation 

were applied freely, in fact large flakes were introduced; the mucous 

membranes of the pharynx and the entrance of the larynx were well 

_ seraped and the diphtheritic flakes well rubbed over the abraded surface 

and left there ; and yet no positive result followed. 

_ I think from this that I am justified in questioning the transmissibility 

_ of human diphtheria to rabbits, fowls, and pigeons. The Klebs-Léftler 

_ bacillus, with which Loffler, as well as Roux and Yersin, carried out 

_ experiments on these several species of animals, and by the application 

of which to the scraped mucous membrane of the fauces it has been 

maintained that (diphtheritic) pseudo-membranes have been produced, 

_ was indeed derived from the diphtheritic membranes of human cases ; but 

it seems to me questionable whether the positive pathogenic results 

_ obtained by those observers in these as well as in other animals (guinea- 

_ pigs), after subcutaneous inoculation of the Klebs-Loffler bacillus, can 

be put down as indicative of diphtheria. As to the pathogenic results 

that I myself obtained by subcutaneous inoculation of guinea-pigs, I : 

think it would be unjustifiable to consider them as indicating diphtheria. 
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disease, and with characteristic membranes in the fauces, I have isolated tion of Klehs- ; 


_ by cultivation the Klebs-Loffier bacillus. In one case only did I obtain it 





_ diphtheria membranes (three taken from the fauces of patients after death 
and one during life) I have succeeded in isolating by cultivation the 
-Klebs-Loffler bacillus in three oniy; and along with it, of course, I also 
isolated other bacteria. In all cases of success, an ordinary broth Agar- 
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| ’ II. Observations of the Klebs-Loffler Bacillus. ey 


From several cases of diphtheria dead during the acute stage of the further observa- o 


from a swollen and: congested cervical lymph-gland. Out of four : a | 


C. Leffler bacillus: 
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mixture was used as the culture medium. In the case of the cervical A ; 
lymphatic gland one other species was obtained besides the Klebs- 
Loffler bacillus, this latter in only a very limited number of colonies. — 
The gland in question, which was slightly swollen, juicy, and red, was — 
placed i in saturated solution of perchloride of mercury for 1-2 minutes, 
whereby the superficial layers became opaque and thoroughly disin- 
fected. It was then taken out and wiped with sterile cotton wool and 
cut in two with sterile scissors. From the middle of the cut gland a 
small piece was excised and transposed, by a platinum wire previously 
sterilised, on to the surface of sterile broth Agar-mixture, set with — 
slanting surface in a test-tube. The excised piece of gland having been — 
rubbed” over the surface of the Agar, was transferred, again by the 
platinum wire, to another similar tube, and likewise rubbed over the 
surface of the Agar, and in this way a number of tubes were inoculated — 
one after the other. Of eight tubes thus inoculated, in three a few 
opaque white colonies (altogether seven } developed, all except one 
being colonies of the Klebs-Léffler bacillus, as was proved both by 
microscopic examination and by subcultures in various media. 

In dealing with diphtheritic membranes a particle was placed in a a 
few CC of sterile salt solution and well shaken, and with a fraction of 
a drop of this, Agar-plate cultivations were made; or a. droplet was 
removed with the hooked end of a platinum wire from the salt solution 
mixture and rubbed well over the surface of Agar-mixture solidified 
slantingly in test tubes. , 

As must be obvious from the fact that, besides the Klebs-Léffler 
bacillus, some other species of bacteria are present in the diphtheria 
membrane, it is often necessary to establish several plates and to 
inoculate a considerable number of tubes in order to obtain the desire 
colonies of the Klebs-Léffler bacillus entirely free from other organisms. 
That the colonies which I obtained from the cervical lymph-gland in 
a particular ease were really those of the Klebs-Loftler bacillus, was soon 
proved by their cultural characters in different media as well as by thei 
morphological characters. ‘Their cultural characters on the surface of Agar” 
are shown in the accompanying illustration [Fig. A., p. 442], and their 
morphological characters are exhibited in the photographs Nos, 1 and. 
prepared by Mr. Andrew Pringle from suitably stained specimens. 
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As has been already mentioned, the Klebs-Léffler bacillus does not — 
grow on or in nutritive gelatine at 20° C., nor on steamed potato, and 


‘the bacillus which I isolated from the cervical gland was of this natur 


In gelatine kept at 35°-37° it showed growth, as does the Klebs 
Loffler bacillus. After a couple of days the gelatine (being of course — 
fluid at this temperature) shows a uniform but slight turbidity, whic e 
never becomes pronounced, and after about 3-4 days a yellowish-grey — 
powdery or flaky precipitate is noticeable at the bottom of the fluid ~ 
medium, and similar flakes and granules are noticed at the sides of th 
vessel. ‘The behaviour of this bacillus in alkaline broth is very muc 
the same; there is never any pellicle formed on the surface. At th 
end of a few days to one week at 35° C., the maximum of growth has 
been reached. On alkaline broth Agar-mixture the behaviour of thi 
bacillus is the same as that ascribed to the Klebs-Lofiler bacillus. It 
ought to be added that in tubes, the mouths of which are closed by 


-india-rubber caps, the marginal portions became after a few weeks of 


brownish colour. 
Microscopic examination of fresh specimens and of cover-glass speci 

mens of the bacillus obtained by me, after staining in. the usual manne 

leaves no doubt about its being the true Klebs-Lofiler bacillus. Ther 
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are, however, a few morphological points which I think were not correctly Arp. B. No. 2 2 


interpreted by Léffler. Onthe Etiology =. 
 Lofiler, and others (Fliigge and Baumgarten) with him, regards of pre 
as involution forms the granular bacilli, as also those which show at ay ieeencicas es 
one or both ends a slight enlargement. This is not, I think, quite a 








correct. There is no doubt that in cultures which have ceased for ea eos 
Some days to grow, and even in cultures before this point is reached, Oe 
one meets with forms which are conspicuous from the thickness from ae 
end to end of the bacillus, or forms that are enormously (three or more | ees 
times) enlarged at one end. Such forms as these may or may not be * oa 


(most probably they are) involution forms; but I have specimens in 

my possession, from growths only three or four days old, incubated | nego: 
at 36° C., containing very numerous forms which exhibit in a pale sheath famines 
numerous granules, either spherical or short and cylindrical ; in fact in CS ae 
well stained (Weigert’s gentian violet) and well washed specimens, this <a 
segregation of the protoplasm of the bacilli within the sheath into — A 
spherical, angular, or cylindrical granules, is the rule. I have seen as epee, 
early as after only 24 hours’ growth an indication of this segregation, aaa 
and therefore I can hardly think that these can be really involution Oe 
forms. The number of bacilli with slightly swollen end or ends is oes 
indeed small in cultures only 24 hours old, but the appearance is not at Caer i 
all rare after 2 days’ incubation, and is, I may say, not uncommon in 

cultures 3 or 4 to 6 days old. Later on, say after 10, 12, or 14 days, 

the number of bacilli with a club-shaped extremity, or swollen at both 

ends, is considerable. Amongst these one then meets with bacilli of a. 
considerable length, many times the length of bacilli during the first Ot Og i 
two or three days, having a thin filament at one end and gradually Slee 
enlarging into a knob at the other. In cover-glass specimens made i ae 
from cultures nearly a fortnight old well stained in Weigert’s gentian sie Bae 
violet or Léffler’s methyl blue, and then well washed in aleohol and Mr 
water, there are found numerous bacilli—thin and thick, short and long, ae 
cylindrical and club-shaped—which possess within a pale slightly stained he 
sheath a central or terminal deeply stained granule. These are very — oa es 
characteristic ; in the cylindrical bacilli there is generally only a single Ne 
such granule situated in the middle, or perhaps there is one at each end ; Rise 
in the club-shaped bacilli there is generally one large deeply stained (ee 
granule in the enlargement, and perhaps also one at some point in the ms 
cylindrical portion of the organism, the remainder of which is pale and | Berean or 
but faintly stained. Such bacilli much resemble other bacilli in what Hee: 
is known as their spore-bearing condition. But drying and heating 
(60° C.) experiments disprove that these granules arc spores, since by “ss : 
those processes they are killed. Many of the bacilli when taken from the ey. 
cultures appear to be slightly curved ; this appearance is less pronounced Ne 

ih very recent cultures, in which the bacilli are short, but is more con- mt 
Spicuous in cultures several days old, though at all times there are Os 
numerous examples which are quite straight. The curved condition oe 
is best seen in some of the long club-shaped examples. The bacilli 
have rounded ends even when they are cylindrical, and of course in 
‘those with one end or both ends enlarged (club-shaped), the rounded ‘a? 
condition is most conspicuous. Baad 
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_ With the above cultures of the Klebs-Loftler bacillus obtained from Experimental = 


; é : : inoculation of 
he cervical glands of a typical acute diphtheria case, a series Of subcultures of 
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Be 2 pigeons, rabbits, or guinea-pigs. 


The cornea and the abraded mucous membrane of the fauces ,of — 


for rabbits were inoculated with a particle of material from an — 
culture. No result. 





(6.) Iwo pigeons were similarly inoculated on the neues abraded 
mucous membrane of the fauces and of the entrance of larynx, een a 
particle of material from an Agar culture. No result. 

(c.) From a broth cuiture of the bacillus, two days old, and from an 
Agar culture three days old, I inoculated into the abraded mucous : 
membrane of the fauces and the entrance of the larynx, two fowls and 
two pigeons. No result. ? 

(d.) With the same broth culture and Agar culture I inoiliaa four — 
guinea-pigs in the abraded mucous membrane of the fauces, and in 
ees of the skin over mammary glands. No result. 

T'wo . guinea-pigs were inoculated subcutaneously in the groin 
oak the broth culture. They were both dead on the third day, and post- — 
mortem showed swelling and hemorrhagic effusion at the seat. of inocu- 
lation; both lungs, liver, kidney, and particularly the suprarenals much 
congested ; peritonitis ; spleen dark coloured. 

( f ) F our rabbits were inoculated with the broth culture in several 
incisions of the skin of the ear, and on the abraded cornea. No result. . 

(g.) In two rabbits tracheotomy - having been performed, a particle 
of an Agar culture of the bacillus was rubbed into the abraded mucous. 
membrane of the trachea, and the wound in the trachea stitched 
together, as also the wound in the skin itself. On the 12th day the 
rabbits were noticed to have each a small purulent abscess under the 
skin at the site of the wound. The animals were then killed; the 
trachea was found in each instance to have completely healed, and the 
mucous membrane to have become perfectly normal. 

(h.) Into the jugular vein of four rabbits there was injected one Piva 
syringeful i in each case, of an Agar culture of the bacillus distributed 
in sterile salt solution, and forming therewith a milky fluid. No result. 

‘(é.). Two rabbits were inoculated subcutaneously into the groin with — 
a few drops of a broth culture of the bacillus. No result. 
























‘The outcome of the foregoing experiments may be summed ube as 
follows :— 

(1.) Cultures of the Klebs-Loffler bacillus proved viplont to puinese) 
pigs on subcutaneous injection into the groins of these animals, and 
oy appearances after death were those described by Lofiler. Thi 

uffices to show that the cultures were active, and had not become i in 
aH sense attenuated or bereft of pathogenic power. 

(2.) The same cultures, just like the diphtheritic membranes itself, 4 
proved perfectly enactive when applied to the abraded cornea, to the 4 
abraded cutis, or to the abraded mucous membrane of the fauces ‘of a 
rabbits. | 

(3.)'The same cultures, just like the diphtheritic membrane itself, 
proved wholly inactive when applied to the abraded mucous membrane 
of the fauces and entrance of the larynx of fowls and pigeons. 

(4.) The same cultures proved inactive when applied to Me abraded 
mucous membrane of the fauces of guinea-pigs. 

(6.) The same cultures proved inactive when injected into th 
jugular vein of rabbits. ‘g 

Hence I am unable to admit, either for diphtheritie membranes or for — 
cultures of the Klebs-Loffler bacillus, any specific diphtheritic action on — 





There has 
_ associated incidence, at or about the same time, of diphtheria on human 
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-antecedently to members of the families to which they belonged; at 
other times the cats suffered coincidently with or subsequently to inmates 
of invaded dwellings. 
features of this cat malady, though it has not unfrequently proved fatal 
_to this animal. Cats therefore seemed to offer themselves as promising 


subjects of experiment.* 


IV. Experiments on Cats with the Klebs- Lifter Bacillus. 


_ (a.) With cultivation on Agar-mixture, and in broth, of the Klebs- 
_ Loffler bacillus, two eats were inoculated in the abraded mucous membrane 
_ of the trachea. é | 
One of these animals was found dead on the fourth day. Post- 
mortem, there was extensive emphysema under the skin of the neck 
chest, and abdomen, with purulent infiltration of the subcutaneous and 
muscular tissue of the neck and chest; the emphysema and purulent 
infiltration started from the wound, which was one mass cf pus. Both 
lungs were congested, and in some parts their surface was covered with 
purulent pseudo-membrane ; also there was emphysema and purulent 
infiltration of the posterior mediastinum. The second cat died on the 
eighth day. Post-mortem, there was at the site of the wound a small 
Cutaneous abscess ; but the wound of the trachea had healed, and, except 
_aslight redness of the mucous membrane in the region corresponding 
to the wound, thefe was nothing abnormal noticeable ; certainly there — 
was no pseudo-membrane. Both lungs showed extensive lobar pneu- 
-monia; the liver and spleen were congested. 
_, From the inflamed lung tissue ot this cat I inoculated a number of 
tubes, some containing gelatine, others Agar-mixture ; and in one tube I 
obtained a pure culture of a white staphylococcus, which though growing 
well on gelatine did not liquefy it. No other organisms made their 
_ appearance. ; : 
_ (6.) The abraded mucous membrane of the fauces and cornez of two 
eats were inoculated with broth and Agar cultures of the Klebs-Léfiler 
bacillus. No result. , 
_ (¢.) Two cats were inoculated subcutaneously with broth and Agar 
cultures of the Klebs-Loffler bacillus. No result. | 
_ (d.) Into the jugular vein of each »f two cats, two Pravaz syringefuls 
of a milky mixture of the same Agar-culture and salt solution were 
injected. No result; the eats remained well. 
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From these experiments I conclude that cultures of the Klebs-Léfiler Results. 


“bacillus produce no specific effect in cats; the fatal result, in the first 
two experiments, having been manifestly due to secondary purulent in- 
fection from the experimental wound in the skin and subcutaneous 
tissue. 
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- * Several pathologists and sanitary observers (Gerhard, Von Emmerich, 
Dr. Turner, and others) have maintained a relation to exist between diphtheria in 
‘the human subject and a peculiar necrotic disease of the fauces of pigeons and fowls. 
According to Léffler, however, this process in the fowl and pigeon is altogether 
| different from human diphtheria, and quite recently Pfeiffer (Zeitschrift fir 


Hygiene, 1889) has come to the same conclusion. 





Hardly anything is known of the anatomical “phtheria: 
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V. Exper wments on Cats with human diphtheritic Membrane. 


I now come to a series of experiments which yielded very striking 
results; in fact I may say the only definite results that I have so far 

obtained with diphtheritic material. 

Having selected cats for experiment with human diphtheritic mem- 
branes, small particles of such membranes obtained from acute cases of 
typical diphtheria were rubbed on the centre of the cornee of some of 
these animals, the anterior epithelium of the region thus inoculated having 
been previously scraped off. In addition the Tight palatine arch of each | 
cat was abraded, and a particle of the diphtheritic membrane rubbed on 
it. For control experiment the same preliminary scrapings were 
performed on other cats, but: nothing was rubbed into the cornea and 
fauces, except in a few instances some non-infectious muco-purulent 
matter. ‘These control experimeats gave entirely negative results ; a 
slight congestion of the conjunctiva ‘and of the palate, which passed 
off in 24 hours, was all that occurred to these cats. But in those 
animals into which particles of diphtheritic membrane had been rubbed, 
avery decided positive result followed. After 24 hours the conjunctiva 
was found congested, as also the mucous membrane of the palatine arch 


and its neighbourhood. After 48 hours the conjunctiva was greatly | 


swollen and congested, and the eye closed ; at the inner canthus there 
were lumps of muco-purulent discharge. Upon opening the eyelids 
the centre of the cornea, that had been denuded of epithelium, was found 


opaque. ‘The inoculated palatine arch was by this time conspicuously | 


swollen and red ; it looked as if superficially ulcerated and was covered 
with a-whitish-yellow film. After 72 hours the affection of the con- 
junctiva and cornea was considerably advanced; there was much 


congestion and cedematous swelling of the conjunctiva, and at the internal. 


canthus lumps of purulent matter. The nictitating membrane and the 
conjunctiva palpebree too were covered with a pur wlent film; the cornea 
was opaque almost in its whole extent, and covered with a film of purulent 
matter. In the centre of the cornea was an ulcer, and the tissue of 
the substantia propria at its borders was loosened and flaky. So also 
there was in the palatine arch by this time considerable advance of the 


‘disease process ; the swelling and redness were more conspicuous, the 


arch showing an ulcer covered with a thin yellowish membrane, rather 
closely adherent. ‘This affection of the palatine arch steadily increased 
in severity till the 8th or 10th day, and then began to decrease. 
Towards the end of the second week, the palatine arch had resumed 
its normal diameter; and upon it no ulcer or membrane couid now 
be seen. The disease of the eye meanwhile also steadily progressed, 
always for a week or more. Sometimes during the second, sometimes 
during the third week, the congestion and swelling of the conjunctiva 
began to decrease, as did also the purulent discharge; and thereafter 
the eye soon became once more open, the opacity “and swelling and 


loosening of the cornea gradually decreased, and in the end the eye 


resumed its normal aspect; The date at which this occurred, however, 
depended on the severity of the process at starting; for I have had cases 
in which by the end of the second week the conjunctivitis, the dis- 
charge, the ulcer, andthe opacity of the cornea had not yet reached their 
climax. In une case, at the end of the second week the cornea still showed 
an extensive ulcer occupying its central half,—an ulcer so deep that it 
perforated on a slight touch ; in this case the eye was Closed, the con- 


junctiva was greatly congested, cedematous, and secreting much purulent 


discharge, while the tissue of the cornea surrounding the ulcer was 
swollen and loose. 
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if VI. Experiments on Cats with diseased Tissue of Cats of the previous Avv. B. No.2. 4 


Series. | On the Btiology a 
_. That the disease which was produced on the palates and the cornez of by Dr. Klein, / 
cats, by the application of diphtheritic membrane, is essentially an induced disease — 
infectious disease was proved by transmitting this induced malady of Pam ue 
gS rom cat to cat. 
the experimental cats to healthy cats. | a 
A cat of the previous series, viz., one inoculated with human 
_ diphtheritic membrane, had on the eighth day her right eye much 
_ inflamed, an-opaque cornea, with an ulcer thereon and on her palatine 
arch an ulcer covered with thin membrane. With scrapings from the 
palatine ulcer and from the opaque cornea of this cat, the cornea and | eu 
palate of a healthy cat were inoculated. SN 
On the third day the inoculated eye-was found closed, the conjunctiva of 
greatly injected and cedematous, with much purulent matter at the inner os 
canthus; the cornea was opaque and covered with purulent film; the 
palatine arch was much injected and showed indication of a commencing ; 
uleer. ‘The disease both of the eye and palate was more intense still abe 
on the fourth day. On the sixth day the eye was intensely inflamed, 
with a large amount of muco-purulent discharge from the inner canthus | 
and from nostril of same side; the mucous membrane of the fauces | ee 
was much congested and covered with muco-sanguineous matter. ae 
:- Two additional cats were inoculated on the cornes with the scrapings fe 
from the cornea and palate of a cat successfully infected 11 days pre- 3 
viously with human diphtheritic membrane. Jn both these animals ae 
» exactly similar positive results were obtained. On the third day the ref 
infected eyes were closed and much inflamed, the cornes were opaque, | 

the conjunctive injected and swollen, and there was in each instance 

muco-purulent discharge from inner canthus. One of these cats died 
in the night of the fourth day. On post-mortem the eye was found ve 
much inflamed with purulent membrane on the conjunctiva and on the 





3 


» . 


cornea; the latter was opaque; the mucous membrane of the nasal ee ie 
cavity was injected, as was also the mucous membrane of the fauces, ae 
which were covered with muco-purulent matter. ; 


The inference to be drawn from these last two (V. and VI.) series : 
of experiments, is that it is possible to produce by the application of | 
human diphtheritic membrane to the corneal conjunctiva and to the aa 

palate of cats, a severe inflammation running a definite course and cag 
associated with ulceration of the inoculated tissues and formation oan 
thereon of purulent membrane; and further that the disease thus e 
induced is itself in turn transmissible to healthy cats. Qn the other Ake 
hand, the diseased condition referred to is not producible by application =~ 
of non-diphtheritic purulent matter in the same manner to the same | 
a. organs. It must, however, be stated that the disease thus induced in mee 
the cat bears only a slight resemblance to typical human diphtheria ; ps 
the characteristic thick firmly adhering whitish membranes are not ah 


present in the induced cat malady. 





VIL. Micro-organisms present in Diphtheria. 


Examining cover-glass specimens of diphtheritic membranes, dried Micro-organisms 
, : ° ° ‘ efee rane faq Present in j 
and stained in Weigert’s gentian violet, I was struck in several instances diphtheritic 


by the presence of large numbers of minute bacilli. ‘These were not membranes, | 
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the Klebs-Loftler bacillus, being shorter, and. their ends were not gen nerally 


so rounded as are those of that organism ; on the contrary, many were — 
somewhat pointed at. one or both ends, and these look like short cones. | 
Some of the longer bacilli showed segregation of the protoplasm within ~ 
the sheath,—as two, three, or more small deeply stained granules of 


unequal size. Some of the shorter bacilli also showed one or two such 


: granules, These longer bacilli are hardly distinguishable from strepto- 


cocci, and but for the presence of intermediate forms might easily be 


mistaken for them. In some membranes from acute typical diphtheria 4 
eases, these bacilli are very numerous; they occur in larger-and smaller 


clumps, and besides are scattered about singly and in isolated groups 
of two’s and three’s. Some individual bacilli are slightly curved and 
some of the longer ones are bent in an angle or in a curve. Chains 
of these thin bacilli are also met with. Their chief distinguishing 
character (in cover-glass specimens) from the Klebs-Loffler bacillus, is 


that many of them are shorter than that organism. But from study of | 


their morphological particulars no definite conclusion can be drawn. 
Certain observations however made on the cornex of the cats above 
described have, along with cultivation experiments, helped to throw a a 
considerable amount of light on these bacilli. 

It has been shown in the experiments described on p. 435. that 


whereas cultures of the Klebs-Loffler bacillus failed to produce any 


result when applied to the scraped anterior surface of the cat’s cornea, 
application to the denuded cornea, of diphtheritic membrane, produced 


very definite and severe infective disorder there. On removing flakes 


from such an infected opaque. cornea in the region of the ulcer, and on 
preparing them as cover-glass specimens (dried in a thin layer and 
stained with Weigert’s gentian violet.) there are found among numerous 


pus corpuscles and detached epithelial cells, large numbers of minute. 
“thin bacilli. These bacilli are in fact iu pure cultivation on the cat’s 


cornea; in some of the flakes they occur in continuous masses, and 
no other or almost no other bacteria are present along with them. 
The suggestion therefore at once presents itself that they stand in 
some intimate relation to the disease process. ‘The muco-purulent dis- 
charge at the inner canthus, as also the purulent film on the conjunctiva, 
does indeed contain numbers cf other bacteria, chiefly micrococci, 
as is shown by microscopic examination and by culture experiments ; 
but if after wiping off the film from the anterior surface of the weer of 
the cornea, flakes are removed from the tissue of the ulcer itself, or 
from the surrounding loosened and opaque cornea tissue, and are pre- 
pared as cover-glass specimens, the minute thin bacilli previously 


mentioned will be found, as has been said, alone or almost alone in - 


such samples. Many of these bacilli are distinctly curved or bent, but 
on careful examinatiou such curved forms are almost always resolved by 
the oil immersion lens into two or three bacilli stuck together endwise. 
Some of these curved examples are short, not unlike comma bacilli, and 
the curve may be slight or it may be almost semi- circular ; some too 
are much longer than others. Amongst the large groups of organisms 
occurring in flakes of the cornea, bacilli are found of various length, as 
for instance of that of a mere granule to that of the tubercle bacillus. 
Some bacilli occur singly, others are in chains ; ; some are made up of two, 
three, or four elements, more or less curved or bent. They are all of 
exactly the same extreme thinness, and being in clumps and groups 
proclaim themselves as belonging to the same species. But for their 
thinness these bacilli of the corneal tissue of the cat do not differ 
morphologically from the. bacilli 1 bave described as found by me in 
diphtheria membranes from the human subject. Many of the longer 











forms show their Protopinsnt segregated into 


the nutritive materials being contained in test-tubes, and so solidified 


the other kind of colony, consisting of bacilli, is present in all tubes in 


tinctly crenated ; in the centre is a characteristic dark oranule. The My 


streptococci. 


. On the ‘Etiolo 
By using such flakes—ascertained by means of cover-glass specimens of Rag 


to contain hardly any organisms besides the bacilli—for making arti- >Y Pr. Klein. 
: : of these : 

in pure culture. Particles of flakes of the opaque ulcerated cornea are 
introduced in the usual manner on to the surface of nutritive gelatine, 
or nutritive Agar broth peptone, or Agar meat infusion peptone mixture ; 


as to present a slanting surface. By means of the platinum wire the 
particle is rubbed over the surface of this solid medium in the test- 
tube, is then transferred to the next test-tube, and here also well rubbed 
over the surface of the nutritive medium, and so on. In this way a 
series of cultures are established. After a‘few (2-3 or more) days’ in- 
cubation, one notices in many tubes several colonies; in one tube they 
may be abundant (I counted in some such tubes as many as 25-30), 
in other tubes they are less numerous. Occasionally the colonies 
present in a tube are of two kinds. One kind of colony, found most 
often in Agar tubes, grows rapidly, showing rounded opaque particles, 
which on microscopic examination turn out to be micrococei; such 
colonies are, as | have said, few, and are not present in all tubes. But 


which growth has taken place at all (in some of the series there are 

tubes which remain free of any growth), and even in those in which 

eolonies of micrococci occur this other kind is predominant. After 

two to three davs at 387° C., the growths are just visible as minute 
white specks in transmitted light; after three and four days they 

are plainly visible, though they are still small, not larger than the head 

of a small pin? When examined under a magnifying glass or a low 

power of the microscope, they are translucent brownish, slightly angular, 

flat discs, granular in aspect, and possessing a dharaoteristie. dark 

opaque punctiform centre. The discs present a difference in aspect on 

Agar broth and on Agar glycerine and meat infusion ; in the former they 

are less flat than in “the latter, and do not after ‘three or four days 

show the characteristic: contrast between dark centre and translucent | 

periphery, being indeed of almost uniform thickness in this medium. 3 

On the Agar broth mixture the colonies are more rounded, larger, 

and grow more rapidly than on the Agar glycerine meat infusion. In 

the latter medium they are small, and after three or four days are not 

evenly rounded, but are distinetly crenated. By the end of a week 

the maximum growth is reached; the largest colonies do not measure 

more than 1 to 1:5mm. in diameter; their outline under a glass is dis- 


colonies on Agar broth peptone seem moist as compared with those of the 
Klebs-Lofiler bacillus grown on this medium, and they are less opaque, im 
as wellas less white, than colonies of that organism, but except for | 
these small details are easily mistaken for colonies of the Klebs-Loftler 
bacillus, and I am very much inclined to thmk that some recent 


observers, isolating the organisms of diphtheritic membranes by Agar 


plate-cultivations, have actually mistaken this organism for Klebs- ih, 


Loffler bacillus. 

On microscopic examination of the above cultures, they are found to their morpho- 
contain numerous bacilli very similar to those Shtaiaed from the corneal !8y- 
tissue of the experimental cats; indeed in all respects except one they 
appear identical with them. ‘The single particular in which they differ ss 
is in their thickness; the bacilli of the cultures are at least twice the 
thickness of the bacilli obtained directly from the corneal flakes. This 
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circumstance, suggestive as it is of specific difference of bacilli from the 





one and from the other source, led me to devote much time to attempts © 


at further differentiating the two sets of organisms; but I have been 
unable to do so, and in the end have satisfied myself that they are 


really of one and the same species. The fact, therefore, of morpho- - 


logical change under subculture of the bacilli from the cat’s corneal 
tissue must needs be accepted, and with it this further and more 
important fact, namely, that by the change thus induced these bacilli 
have in a morphological sense become absolutely identical with those 
obtained from the false membrane of diphtheria in the human subject. 
Some additional observations that I made in my extended examina- 
tion of the bacilli of the above cultures deserve notice. In the cover- 


; 


glass specimens forms occur, which are distinctly thin at one end and 


swollen and’ thick at the other. These somewhat resemble Loffler’s 
bacillus ; but on careful examination with ,4, oil immersion lens the thin 
ends of the cat bacilli are found to differ therefrom in being more or 
less pointed, and many of the straight forms are pointed or “truncated 
at both ends thus resembling a “single or double cone. Some of 
the bacilli have within a slightly stained sheath one, two, or more 
deeply stained granules of different, sizes, either round or rod-shaped, 
and not easily distinguishable from streptococci. That all these various 


forms belong to one and the same species is proved by the fact that 


they are found together in the same single colony, and from the 
circumstance that on further subculture they produce without fail 
similar colonies containing all the above forms. | | 
On comparing cover- -class speciraens from cultures in each instance 
of the Klebs-Léfiler bacillus and of the cat bacillus, a great similarity 
is no doubt noticed as regards size, curved condition, and in the cir- 


cumstance that many bacilli from both sources are made up of granules: 


and look like. diplococci and streptococci. But whereas the Klebs- 
Liffier bacillus does not grow on nutrient gelatine at 20° C., the cat 
bacillus grows well on this medium at this temperature. Tn streak 
culture this organism forms on nutrient gelatine after several days a 
thick white band along the line of inoculation; its aspect is moist, its 
outline nobbed and irregular (Figs. B. and C.). In stab culture, the stab 
after a few days is noticeable as a white line of small elobules, which in 
transmitted light are of a brownish colour: the upper end of the stab 
is covered with a small whitish plaque (Fig. D.). In gelatine plate 
culture the colonies are noticeable after 2--4 days as small whitish 
droplets of circular outline, brownish in transmitted light. The gelatine 
is not liquefied. On Agar the growth is very similar to that of the 
Klebs-Lofiler bacillus, but growth i is quicker. In broth it causes great 
turbidity in as short a time as 24 hours. On potato it grows at 36° C., 


as a thin whitish film, difficult to detect by the naked eye. 





While this paper is passing through the press, experiments are in 
progress for ascertaining whether pure cultures of this cat bacillus are 
capable of transmitting the cat malady. Thus far positive results have 
been uniformly obtained with subcultures of the first and second remove 
from the original source, 7.e., the cat’s cornea; with later removes 
positive results have not always ensued. Details of these further 
experiments will appear in due course in my next paper on the subject 
of diphtheria. 
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T1Y¥.—On_ the TRSE RRC of Hear upon Micro- ORGANISMS, with 
especial reference to DirrERENTIATION of SPoRE- BEARING and 
SPORE-FREE Forms; by Dr. Kuein, F.R.S. | 


In a variety of bacteria the formation of seeds or spores nonstiintingn af 
the ultimate phase in their life history is a weil-observed fact. The | 
formation of spores has been well described and observed, —in bacillus 
subtilis by Cohn, in bacillus anthracis by Koch, in bacillus pasion a 
by Prazmowski and others ; so that for a variety of species of bacillus the 
formation of spores has been established beyond doubt. ‘These spores — 
are formed within the protoplasm of the bacilli under certain favourable — a 
conditions (e.g., heat, moisture, oxygen supply) as bright elstenna a 


>. 


granules, which gradually enlarge into generally more or less ovaleshapesis 
| corpuscles ; in their ripe state they usually are broader than the yOUnE 


bacilli. 

As has been shown by a number of observers, spores offer a Rar 
resistance to the ordinary methods of staining, and what is of great 4 
practical importance possess a notable ability to resist various inimical — 
influences ; as for instance, thorough drying, which kills the non-spore” 4 | 
bearing organis: ms; certain antiseptics, which may be fatal to non-spore | — 
bearing forms ; : and high degree of heat, to which many non-spore bearing 
organisms are extremely sensitive, For the purpose of this paper itis — 


c 


not necessary to enter into details of our present knowledge on all these a 





points; they have been studied in reference to a great variety of spore | 
bearing bacilli by a host of workers whose researches go to form a a 
considerable portion of the literature on bacteria ; on this matter indeed 
Cohn, Koch, the latter’s pupils, and. many independent. observers, have. 
within the last 10 or 12 years accumulated wun enormous amount of 
interesting and important information. Here it will suffice to note in — 
reference to spore-bearing forms that various mobile non-pathogenic a 
bacilli, belonging to a definite group of species (e.g., bacillus subtilis, — 
Jequirity bacillus, and various species of potato-bacillus), produce after 
two, three, or more days’ growth on the surface of alkaline broth or on ~— 
potato, a scum which consists mainly of felt-like masses of bacilli matted 
together. In these bacilli active and copious formation of bright glisten- 
ing spores takes place, corresponding with gradual swelling up and final | 
breaking down of the organisms, whereby the spores are er free. ,Qni 4 
the surface of solid media (Agar mixture and potato for instance) this, @ 
accumulation of scum with copious spore formation is especially rapid. % 
Bacillus anthracis, too, grown on solid media (Agar mixture, serum, potato, — 
&e.) forms abundant bright and. glistening spores in the well- OWE: 4 
threads into which the bacilli elongate. 5, 
But while in many forms of bacilli the formation of spores has pave am 
carefully studied and recognised, there are other bacilli, and as well — 
micrococci, vibrios, and spirilla, as to which precise knowledge on this — 
subject is not as yet available. In certain micro-organisms some 
observers describe, or announce, the presence of spores whereas other. 
observers studying the same organisms question or deny presence of 
spores inthem. ‘To mention two examples only :-(a) Gafiky asserts 
for the so-called ‘ typhoid bacillus” (otherwise the “bacillus of human 
typhoid fever ’’) ability to form spores. This he in common with other. 
observers infers from the presence in his bacilli of certain cultures (on, 
potato for instance), of bright granules: formed at a certain stage of 
growth of the organism. Buchner, however, shows conclusively that _ 
these bright granules have nothing whatever to do with spores. And @: 


























Hueppe affirms for the comma-bacilli of Asiatic cholera formation of 
 spores—as also arthro spores in spirilla—at a certain phase of their 
- existence ; whereas Koch and others after a large series of experiments 
deny this, and show that these granules or alleged spores, unlike the 
real well-known spores of other bacilli (e.g., bacillus anthracis, bacillus 
subtilis, &e.), are killed by thorough drying; and further they deny that 
/ any one can demonstrate a power of germination in such granules. It 
_ must indeed be obvious that if granules in a particular culture of bacilli 
are to be accepted as spores, this much is required of them, namely, 
that when sown into a new suitable culture medium and incubated 
under suitable conditions, they must be capable of germinating into 
_ bacilli. Now for these very comma-bacilli I have convinced myself by a 
_ very large series of observations (“‘ Practitioner,” 1886) that the granules 
. 7 é . ; 

_ observed in them by Hueppe are dead matter incapable of germination. 
In my hands, numerous cultures of the cholera comma-bacilli (surface or 
_ streak cultivations on nutrient Agar mixture) after the lapse of four 
months, though covered with a thick filmy growth which at earlier 
Bi 08 had consisted of masses of living comnia-bacilli, were found full 
_ of Hueppe’s granules., But these granules were absolutely dead matter ; 
when fresh cultures were inoculated with them no growth took place. 
And so with a variety of other bacilli and micrococci, pathogenic and 
non-pathogenic. As tests therefore of the presence of spores, mere 
_ thorphoiogical appearances, reaction to staining, and the like are not to 
be relied on, except perhaps in the case of well-known species such as 





ad 


_ bacillus subtilis and bacillus anthracis; and even in regard of these 


_ organisms it is extremely difficult under certain circumstances to deter- 
Bene whether particular granules within them are or are not actual spores, 
_ Accordingly other and more trustworthy tests have to be employed, 
such for instance as will determine whether spore-like granules in a 
i particular organism can germinate; whether the organism itself can 
survive certain drying processes; or whether it can resist a certain 
_ degree of heat. | 
As regards the “germination” and the “drying” tests, there are 
- difficulties in the way of avoiding possible errors which are considerable. 
_ As to the process of directly observing under the microscope the germi- 
_ nation of granules alleged to be spores, it must be obvious that owing to 
: the minuteness of the objects in question high magnifying powers are 
> required, and that appearances under such conditions are open to mis- 
_ interpretation,—that they are subject indeed to the “ personal equation ” 
‘ of the observer. Similarly, drying experiments are not altogether easy 
to manage. Unless complete drying of the bacilli or micrococei can be 
_ insured, the experiment may yield positive results iu the way of revealing 
_ the presence of living organisms, for the reason that, owing to imperfect 
‘drying, some living individuals will have escaped destruction by the 
: drying process ; and no conclusion therefore can safely be drawn. as to 
4 the presence or absence of spores. Take for instance the case of 
bacillus anthracis of the blood or spleen of an animal dead of anthrax. 
If, as Koch has shown, the fluid and blood containing these bacilli 
are dried on a glass in a film so thin as to contain a single layer 
- only of the bacilli, the bacilli are invariably killed as soon as drying 
is effected; but if the medium containing them is applied to ‘the 
_ glass in a thick layer, the time at which and extent to which the 
_ speciinen is found barren of life, will of course depend on the rapidity 
with which the drying process has proceeded, and the facility with 
3 which drying had penetrated to the deeper layers. ‘This too has been 
_ shown by Koch and others to be true of the cholera’ comma-bacilli, so 
Y. that unless thorough drying can be insured a conclusion as to presence 
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different; that is, inoculation of new culture-media with such a dried 


_ killed, z.e., without losing the power of germination; but that the spores 





or absence of spores is not justified. In further illustration of the 
ditliculties of this subject, it must needs be noted that each particular 
specimen has to be judged so to speak on its own merits. Thus, it — 
from a particular living culture a thin layer applied to a cover-glass ~ 
be thoroughly dried without being exposed to a degree of heat higher, 
say, than 80° or 38°C., and it be found that a new suitable medium 
inoculated with this cover-glass remains without growth, we should of 
course justly conclude that the organism in the particular sample did 
aot contain any spores. Nevertheless, in other cover-glass preparations 
made at the same time and from the same culture, in which a somewhat 
thicker layer had been applied to the cover-glass, the results might be 


cover-glass specimen might produce a growth of the organism. But we 
should not on that account be justified in saying that these other speci- 
mens from the same culture contained spores, since it is quite possible, 
nay probable, that owing to thick application of the culture on the. 
cover-glass the superficial layer having rapidly dried has hereby pro- 
tected, in the manner of a shield, the deeper layers from the drying — 
process, and by so doing has secured sporeless bacteria in this deeper — 
layer from death. ) 

These points are well understood by bacteriologists engaged in re-. 
searches of this sort, and different results obtained with material from | 
one and the same. culture have habitually to be checked and counter- 
checked with a view to a judgment as to their real significance. 4 

It follows from these considerations that the test of drying is not — 
altogether unequivocal, that it is not free from objection if precision is — 
wanted in determining the absence or presence of spores. Of course, if 
the results in a given case are always uniform, nothing more is to be 
said; but more often the thinness of the layer used, the physical con- 
ditions of the material tested, and the method of drying, are not easily 
brought down to the level of exact and known quantities so as to insure’ 
uniformity, and opportunities for variations in the results are therefore 
commonly abundant. Hence a method by which these difficulties can 
be easily avoided is a desideratum, and such a method I have, I believe, 
found in the influence of heat on various bacteria. 

The spores of various species of spore-bearing bacilli have been proved 
to have a remarkable power of resisting the influence of high degrees of 
heat, and although ability to resist heat differs widely for the several 
species, yet every one of them can withstand a short exposure to 100° C., 
or to the temperature of boiling water, since if sown, after such exposure 
to heat, into a new suitable medium and kept under conditions favourable 
to germination and muitiplication, a normal and good crop of bacilli will | 
be the invariable result. Cohn found that the spores of certain species — 
of bacillus stand boiling in water for half an hour without thereby being 


of bacillus anthracis are far less resisting, though they can stand exposure 
to 100° C. for }-} minute. Now it is equally easy of demonstration, as _ 
has been shown by many observers (Chauveau and others), that anthrax — 
bacilli of the blood (which never contain spores) of an animal dead of 
arthrax are killed by degrees of heat far below 100° C.; by 55° to 60° C. 
indeed, if prolonged for a few minutes,—a temperature which has no 
influence whatever on the spores of anthrax bacilli of certain artificial 
cultures. . 

In the experiments therefore which I am about to detail I have given 
special attention to the influence on bacteria of certain degrees of heat ; — 
degrees of heat which on the one hand altogether fail in destroying the — 
life of well-known spore-containing bacilli, and which on the other hand — 


inte 


= u 
Ng 
ee ee te ee oe 


~ Bat ie 
FS Re 


Ce 


Re TT 


a —- 


po 
oe Se 











Danccer. elo bine 








To back on p. 448. 








> Seveoro S' Covent GARDE 


wy 19265, 


eo 


ye" 


gece TE aren et 


BARI ARE TS. 
oF 


$ 


* 


ri 
» 


ir 


’ 
~ 


“8 


° 


een 
> 





Te ee eee 


Fs 


To back on p.449, 













































































































































































































































































































































































































































































































































































* 










Qancerriene L.74 ct Je 


atceu Of Covent barpen /9265. — 


| 









are known to have a fatal effect on other organisms that have never Apr. B. No.3. — 
been found to form spores. Ortho Taluencamee 
' In this investigation, the following simple apparatus (see accompany- of Heat upon ahi 
_ ing drawings) has proved of great use, in that it is thoroughly trust- peebeG apy ec 
worthy. It consists of a cylindrical vessel of tin capable of holding Dr. lem,” \) . 
about four pints ef water, and provided with a cover that while easily “s 
taken off and put on at the same time fits accurately. This cover is 
_ perforated by 13 holes, 12 of them each of a size to allow a test-tube | . 
of 2 inch diameter easily to slip in and out, but small enough to grip 2 yeaa 
"the test-tube just below its expanded orifice, so that each tube can be ales 
_ kept securely suspended with its lower part, containing culture material Pete 
and the experimental organism, duly immersed in the water inside the ee 
g apparatus. The thirteenth hole, which is in centre of the cover, is of 
"size to allow a thermometer easily to slip in and out; a piece of thin 
_ india-rubber tubing slipped over the middle of the thermometer enabling 
the observer to set that instrument in the apparatus at any desired 
height. The hoies in the cover for the test-tubes are in three rows, 
_ four in each, the middle row containing in addition the centre hole 
for the thermometer ; and over each row of holes is a tin sliding cover, 
_which can be withdrawn from the holes according as the use of one 
or more of them is required for insertion of test-tubes. The vessel 
_ having been filled with water to within an inch or two of the under 
~ surface of the cover, the bulb of the thermometer is pushed down so as 
to remain at the level of the bottom of the test-tubes that have been 
 intreduced through the holes of the cover and suspended in the water. 
_ By the flame of a Bunsen burner the ternperature of the water in the 
vessel can be raised to and maintained at any degree up to 100° C. ; 
4 I find no difficulty in regulating the flame so as to keep the temperature 
of the water constant for hours; the variations observed do not amount 





Saar 


_ to. more than 4-1 of a degree Centigrade.* 

_ Having raised the water to a desired temperature, I inoculate with the 
organisms to be tested, tubes (6 inches long by }-inch wide) each con- 
taining abont 6-8 CC. of sterile faintly alkaline beef-broth peptone. 
_ Four tubes are always inoculated with each particular organism, two of 
_ the four being exposed to a given temperature in the apparatus,t while 
-. other two are kept for control. After exposure of the two experimental 
tubes to the desired temperature, all four are placed in the incubator 
| _ and kept there at 36-37° C. 
ba I. Preliminary Experiments on’ Spore-BEARING bacillt. 
 (a.) Spores of anthrax, several weeks old, were introduced into four Spore-bearing = 
broth tubes. ‘Two were exposed to 80° C. for 10 minutes, the two bacilli in their 7 


- istance to 
_ others were kept for control. Incubated at 36° ©. all four tubes showed heat. 








after a few days, typical and normal growth of bacillus anthracis. 


ere, 





. * Comparative experiments show that the temperature of the broth in the test 
ba tubes is about 4-1 degree Centigrade lower than that of the water in the tin Pe 
vessel; and further they show that when a test tube previously kept at the ordinary 
_ temperature of the room is suspended in the water of the vessel, it takes about half | 
a minute for the contained broth to reach the temperature (minus of course the we 
0:5° C.) of the water. But if the test tubes are previously kept for a minute or . 
two in water of 38° C. it takes only about a quarter-minute for the broth to reach, 
within 0°5° ©.,"*the temperature of the water in the apparatus. 

+ In all experiments the above mentioned difference of 0°5° C. — 1° C. between 
the broth in the test tubes and the water in the apparatus is excluded from the me. 
number of degrees given in the experiments. Thus, 90° C. will mean 90° C. for the aes 
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broth in the test-tubes, and 90°5°-91° C. for the water in the apparatus. All test- uae 
tubes previous to being placed in the water of the vessel were kept for 1-2 minutes PON 
in water of 38°-40° C., and immediately after completion of the experiment the Bats 





: 
| 
' tubes were immersed in cold water. Beh: 





_@) Spores’ of arin were, in the same way as above, aepobdd to 
on dist Influence 85° C. for 10, 20, and 30 minutes respectively. After a few days 
ieee es incubation at 36° C. all tubes showed normal growth of anthrax bacilli. 
gan | 
isms; by (c.) Spores of anthrax were, in the same manner, exposed to 85° OC. 

OS enti for 30 and 60 minutes respectively. After incubation at 36° C, the 
tubes exposed for 30 minutes showed normal growth of bacillus spa 
those exposed for 60 minutes remained free of growth. i” 

(d.) Spores of anthrax were exposed in ‘the same way as before, to a 
90° C.:—(1) for 15 minutes ; (2) for 830 minutes. On incubation both» 
‘sets of tubes remained free of any growth. — | 4 | 

We see then from this, that while exposure for 30 minutes to a 
temperature at or below 85 2(, ‘does not interfere with the life of anthrax — q : 
spores, an exposure for 60 minutes to 85° C., or for 15 minutes: to 
90° C., destroys their germinating power. | ~ 

(e.) ’ Spores of three different species of “potato bacillus” were next — 
experimented with. All these are motile bacilli, liquefying gelatine, and 
forming in broth, in the course of two to three days, leptothrix threads, 
which ‘show on the surface as a coherent wrinkled whitish pellicle; in 
these matted threads there is copious formation of spores. In. this 
experiment the exposure was for 15 and for 80 minutes to a tempera-_ 
ture of 90° C. In all tubes on subsequent 2 A Sid paler and 
typical erowth took place. 

In regard of heat then, the spores of anthrax bacilli are Jess resistelng ee 
than the spores of septic bacilli ; ; in just the same way that they are, is 4 
has been shown in former reports, less resistent to certain chemical 
substances that are used as disinfectants. 

















I. Experiments on Now. Spore ‘erarine bacilli, i a 


(a.) With a drop of blood of a ouinea-pig recently dead of anthrax, a q 
number of broth tubes were inoculated. Some of the tubes were kept for 4 
control, others exposed : (1) to 70° ©. for five minutes; (2) to 80°C. for — 
five minutes, On subsequent incubation, all the control tubes showed — 
typical growth of bacillus anthracis; all thé tubes that had been sub- 4 
jected to heat remained entirely free from growth. , / 

(6,) From a gelatine tube 4-5 weeks old, containing on the surface | 
copious growth of Gaffky’s bacillus of typhoid fever, several tubes 
were inoculated. As before, some were kept. for control, others were | 
exposed: (1) to 70° C. for five minutes ; (2) to 80° C. for five minutes. 
On subsequent incubation all the control tubes showed, after a few days, ; 
normal growth’ of this bacillus; all tubes that, had been exposed to. a 
heat remained free from growth. 4 

(c.) From the surface pellicle of a gelatine fuive four weeks peed 
inoculated with the cholera comma-baciili, which by this time had com- 
pletely liquefied the medium, several broth tubes were inoculated. Some _ 
were kept as control tubes, others were exposed :—(1) to 70° ©. for five : 
minutes ; (2) to 80° C. for five minutes. On subsequent incubation at 
Xt, ae 36°. C., all the control tubes were, after 48 hours, teeming with comma- 
ee? bacilli, whereas all the tubes that had been exposed to heat remained ] 
Bucs _ free from growth. sour q 
ee (d.) Similarly, gelatine cultures, 4-6 weeks old, of the bacillus — 
ages — pneumonie ( discovered in connexion with the epidemic pneumonia at 
ae er Middlesbrough), showing copious growth on the surface, were tested on 
> aah ae exposing broth tubes inoculated from the cultures, to 70° C. for five 
ek oF Minutes, On subsequent incubation all control tubes showed normal — 2 
ae 3 growth of the bacillus pneumoniz, whereas all the tubes that had been ) 
sah exposed to heat remained sterile, Ue 

















 (e.) Bacillus of swine-fever from gelatine tubes, 4-6 weeks old, Avr. Br Noy de 0G 
ah ye 1 pt 10) Gi ” y - i; ™ : 7 fs i \ nig . 
showing copious growth of this organism on the surface, was tested in 9, ge qna Infuence 


_ the same manner and with the same result. Control tubes showed of Heat upon MY 
- growth, whereas tubes exposed to heat remained sterile. | Feat cea 
_ (f.) Bacillus of swine-erysipelas from the surface of gelatine cul- Dr. Mein, a 


¢ 


_ tures 4-6 weeks old, was tested in similar fashion. The result was the ye 
“same. - Oe 
—  (g.) Bacillus gallinarum was also tested.. This organism causes an i 
fectious disease in fowls slightly resembling fowl cholera. Ji differs M 


ee 


<n: 


ne 
however from the micro-organism of that malady as regards its 
infectivity towards rodents and pigeons, and as regards certain of its he 
cultural characters. This bacillus also was killed by 70° C. if exposed | Ean 
to that temperature for 5 minutes. 3 Weise 
_  (h.) The bacillus (Slebs-Loffler) of human diphtheria. ‘This was peti 
_ taken from old cultures (six weeks old) on the surface of Agar broth (> Apes eal 
_ peptone, whereon the growth was very copious. The result of exposing i aa 
broth tubes inoculated with the bacillus to 70° C. for 5 minutes was a eae 
- the same as in the other cases, viz., the tubes that had been exposed to oe ea 
heat remained sterile, whereas the control tubes showed good growth. | RA. 
i _.(@) The same result was obtained with the bacillus of mouse Wee 


Peay 


_ septicemia, described and figured in previous reports. he 
From these observations it may be concluded that there is a cardinal He ES 

difference between notoriously spore-bearing bacilli (such as anthrax and = 

various species ef potato bacilli) of Series I, and all these other bacilli 4) 
dealt with in Series II. And here it requires to be expressly stated — La ea 
that every one of the cultures referred to under 4, c, d, e, f, g, A, and + ey 
in Series II. were cultures of several weeks’ standing, in which copious tee 
and luxuriant growth of the organisms had occurred on the surface, with = 
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_ ample opportunity therefore for free supply of oxygen. ‘These cultures | 
' then had been subjected to conditions notoriously favourable for the 
formation of spores. Nevertheless in no case could the growth resist 
exposure for 5 minutes to a temperature of 70° C. The conclusion is : 
_ therefore, I think, justified that these several organisms, viz, Gaffkys = == 
a bacillus of typhoid fever, the bacillus of swine fever, the bacillus OL swine) (Xo encase 
_ erysipelas, the bacillus pneumoni, the bacillus gallinarum, the cholera — Behies a, 
~ comma-bacillus, the Klebs-Loffler bacillus, and the bacillus of mouse USA iere 
: septicemia do not form spores. ae 
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Ill. EKaperiments with Micrococet. NTS aaa 
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(j.) Streptococcus pyogenes, obtained from chronic abscess. a 
(2.) Streptococcus of human scarlet fever. 1 eee 
(Z.) Staphylococcus albus liquescens, from acute abscess. fee 
(m.) Staphylococcus aureus, from acute ulcer. 3 ee 
Samples of the first two micro-organisms (7 and £), from the surface Microgoeeng ee 
of good growths on gelatine 4-6 weeks old, and samples also (¢ and m) rosiseancete at 
_ from the surface of good growths on Agar broth peptone, were inocu- heat es 
lated into broth tubes. On incubation all of the tubes which had been Nori 
_ exposed for 5 minutes to a temperature of 70° C. remained sterile, BT. 
whereas all the other (control) tubes showed good growth. These i pa i 
different species of micrococci must therefore, from these experiments, ia 


also be regarded as not forming permanent spores. : Si ems 


; i 4 pee i 
In support of the above general conclusions I adduce a large number Sappiementary eat 

pp C$ ) : e 
of “drying” experiments. Dealing with the same cultures which I one exper eae 


used for the inoculation of broth tubes in the “heat” experiments, I ng) 
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ee stoniliaad’ i heat) piece of a cover- aes, an Lave! cen drie 
this at 36° C. between two watch-glasses; 30 minutes being found — 
sufficient for this purpose. I then introduced. these dried cover-glass ‘ 
Bes specimens into broth test-tubes and incubated them at 36° C. Control a 
experiments were of course made at the same time, a trace of the same _ 
culture being applied in each instance to pieces of cover-vlass which 
Peale: WONG, « without previously undergoing any drying at all, “introduced q 
See SS immediately into broth test-tubes. ‘The results were very striking ; not 
one of the control tubes when incubated failed to produce copious 
A growths, whereas every one of the tubes inoculated with the dried — 
a materials remained barren. a. 
In this way I experimented with the sevens organisms of Series tig 
and III., namely, (6) the bacillus of Gaffky (typhoid fever), (c) the 
by bacillus of swine fever, (d) bacillus of swine erysipelas, (e) bacillus of 4 
Pee epidemic pneumonia, (f) the bacillus gallinarum, (g) comma-bacillus of oa 
- Asiatic cholera, (4) bacillus of Klebs-Léffler, (¢) the bacillus of mouse 
septicemia, (7) the streptococcus pyogenes, (k) the streptococcus, ona a 
scarlet fever, (2) the staphylococcus pyogenes albus liquescens, and | oa ig 
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| the staphylococcus | pyogenes aureus liquescens. In all these cases drying, q 
ae as i have said, campletely destroyed the life of the organism, og 
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- Rervort on the Dirrerentration and IpentTirication of Micro- 
, = ORGANISMS inhabiting Sorr Moorranp Waters that have been 
p found to dissolve Lead ; by WintiAm Rosert Situ, M.D., D.Se., 
B a4 j FeRid, Ed. P / 





_ In a memorandum on Lead Poisoning by certain Public Water 
4 ‘Supplies, contributed by Mr. Power to the Report of the Medical Officer 
_ for the year 1887,* attention is given to some general considerations 
respecting abilities and disabilities of soft mocrland waters to act on 
i lead; and the question is raised, whether the life processes of low 
animal or vegetable organisms may not be concerned with the problem 


of how water may obtain, and how it may lose, plumbo-solvent 
property. 


x 








_ As regards the particular case of Sheffield, where the high-level 
water service has in recent years exhibited a very pronounced ability to 
act on lead, Mr. Power summarises a number of observations (and with 
‘them certain indications which are seen to be arising) sought out and _ 
recorded by Dr. Sinclair White, as follows :-— ! 


- (a.) Plumbo-solvent ability of a soft moorland water ; 
(6.) Exercised as a variable quantity ; 
(c.) Exercised though the production of a chemical change ; 


(d.) Belonging to a limited section, but extending itself to other 
sections of a water service ; 


_ (e.) Influenced by conditions of temperature, pressure, and perhaps 
by other physical and atmospheric circumstances. 


The chemical peculiarity of that section of the Sheffield water service 
which acted most vigorously on lead, was the presence in it of free acid 
of undetermined nature,,and hence the Medical Officer of the Local 


- Government Board directed that the Sheffield and other plumbo- 
4 solvent waters should be put to the test of biological experiment, with a 
a view of ascertaining, in the first instance, whether such waters are 
_ inhabited by microphytes capable of working by their life processes acid 
: changes in culture media to which they may be transferred. 

_ ___ Accordingly a number of samples of the Shefheld high-level water were 
_ taken (date 11th May 1888) in the customary manner in Winchester 
quart bottles, with all necessary precautions. 

a. Sample A. was from the main tributary to the high-level service 
# reservoir. | | 
_- Sample B. was from another tributary to the high-level service 


URINE ps 


reservoir, descending from a separate part of the moorland. 

Sample C. was from the Redmires high-level service reservoir, before 
the water had been in contact with the limestone placed there with a 
remedial intention. 


Sample D.* was from a stagnant pool on the surface of the peat, in a 
* high part of the gathering ground above the high service reservoir. 





Sample E. was from another stagnant pool in a different part of the 
gathering ground to D. 








* Seventeenth Annual Report of the Medical Officer of the Local Government 
Board. 
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“Apr. B. No. 4. The first step in the biological onan Rased: of these samples was” 
isolation of the various organisms contained therein, and the next to — 
isms inbabiting ascertain whether any, and if so which, of the organisms isolated — 
“ _ Lead dissolving possessed the power of giving rise to acidity in certain psietes media. — 


aters ; by. 
WwW. R. Smith. 


Sample A, 


i May 1888 some of the water was taken into a capillary pipette, with — 
Pr the usual precautions to prevent contamination by air, and two plate 
as cultivations of nutrient gelatine were made with three drops only in 
each of them. | 

17th May. There was no araenee of growth in either plate. . 


between the colonies not yet ‘practicable. 


distinguished : He, 

No. 1 appeared as a large yellow opaque coking surrounded by a 
halo of clear liquefied gelatine. 

No. 2 was a white non-liquefying colony rather smaller than N od. 

No. 3 was a clear liquefying patch having no deposit in es centre 
as with No. 1 : 

No. 4 showed as small whitish non- liquefying dots. 

Cultivations were made of each of these colonies, both on surface and. 
in depth of gelatine, and, as well, cultivations on Agar-Agar and in 
alkaline broth. 


No. 1 Colony.—Was tound microscopically to he a motile bacillus. 
This organism in the course of 24 hours, on the surface of gelatine, 
erows abundantly as a film having a whitish yellow and fluffy. appearance, 
without liquefaction. After a further interval of 24 hours liquefaction 
becomes general, with much yellowish white deposit. From this point 
the liquefaction slowly advances until the whole of the gelatine is 
liquefied, a slight whitish film occurring on the surface of the liquefied — 
art. 
‘ In the depth of the say the growth was evident as a streak, 
'. . depressed on the surface, where liquefaction commences and afterward 
slowly extends downwards. 
On Agar-Agar, the organism does not grow-at a temperature of 30° C. 
But at 20°C. it grows as a whitish film over the surface, and in the 
course of three days the medium is found to have a distinct greenish — 
tinge owing to the diffusion of pigment. 
in broth the organism does not grow at a temperature of 30°C. But 
at 20° C. there is abundant growth in the course of 24 hours, with 


slight pellicle is formed extending from the surface of the broth up 
the side of the tube. ‘This, on shaking the tube, readily broke down and 
disappeared. 

No. 2 Colony.—On the surface of slanting gelatine this organism 
grows as a whitish film, in the thinner parts b eing more or less dotted. 
Tt hasa glazy or watery-looking appearance, and in the course of four 


ie | or five days liquefaction occurs; the liquefied matter collected in the 


lower part of the test tube. is quite clear, and is covered with a slight 
whitish scum. 

In the depth of gelatine this organism appears as a greyish streak, 
with slight depression at the surface, from which liquefaction slowly 
descends. On Agar- Agar the organism shows no growth at a 


This sample was freely acid as tested Bs litmus paper. On the eng a” 


18th May. Evidence of growth in the plates, but differentiation | 


19th May. Four different species of colonies could now be 
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opacity which increases oreatly i in the course of the next few days. A 
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a temperature of 30° C. But at 20°C. in the course of 24 hours there 
__ is a good growth as a greyish film of closely packed minute dots. 
Ta broth at a temperature of 30° C. the organism grows but feebly, isms imhabiting 


there being but slight opacity of the tubes. At 20° C. there 1s 
abundant growth, the turbidity being very great, but there is no 
pellicle. | | 

This organism is a motile bacillus. 

No. 3. Colony.—Likewise a motile bacillus, has a tendency to form 
‘nodules on the surface of gelatine. It grows rapidly, accompanied 
by much liquefaction; at the bottom of the liquefied part there is a 
yellowish deposit. : 

In the depth of, gelatine there is fair evidence of growth as a 
greyish streak, and on the surface of the medium it spreads as a film 
having a watery appearance; from the surface liquefaction quickly 


| aie ty 


proceeds, accompanied with much deposit of a yellowish character. 


= 2 Saupe ~ ere A. _ 
eS a a gic ae 


st 

m eeOn Agar-Agar at 30° C. there is growth as a greyish film. 

In broth there is abundant growth, with a slight attempt at the 
oe 


formation of a pellicle. This, however, breaks up on gently shaking 
the tube. There is much whitish deposit. . 


No. 4 Colony.—Grows on the surface of gelatine as a film of small 
- elosely-placed dots, greyish white by reflected light, and bluish white 
in colour by transmitted light. Liquefaction arises in the course of 
_ three or four weeks. ; 
On Agar-Agar it grows well as a greyish white film at a temperature 
6: 30° C. . | | 
In broth at a similar temperature there is abundant growth, but no 
- formation of pellicle. There is a slight whitish deposit. 
The organism-is a small motile bacillus. : 
The re-action of the several broth cultivations was now taken with 
the following results :— ) 
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4 . from which the supply for these cultivations was taken. 

~~. No. 2. Same as No. 1. ; | 

ie No. 3. Alkaline, to rather less extent than No. 1, but more so than 
 . the original broth. et 

Pl No. 4. Slightly alkaline, about the same as the original broth. 

e | Sample B. 

% This water had an acid reaction. 





Plate cultivations on gelatine were made on the 21st June 1888 with 


10 drops of the water. 
. A pure culture of a single micro-organism resulted as a white non- 
_ liquefying growth. ; | 
zB On the surface of gelatine this organism grows as a film of distinct 
white dots. In the depth of the gelatine are streaks of dots quite white 
in appearance and non-liquefying. 
On the surface of Agar-Agar the growth appears as a thick white 
fila. . ‘ 
-- -—TIn proth at 30° C. it causes much opacity, without pellicle for- 
mation, but a narrow white ring makes its appearance round the side 
of the tube just above the surface of the broth. — 
‘Microscopically this organism is a micrococcus, occurring as diplo. 
cocci, with a tendency to form chains. ! 
Broth cultures of the organism, when tested as to their re-action to 
test paper, showed but slight alkalinity, rather less than that of the 


original broth. 
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No. 1. Alkaline to a greater extent than the original sterilized broth — 
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Sample ee end Ve aoa’ 


This water had a shght acid iesetion: 


Two gelatine plate “cultivations were made with six drops of the 


water , with the usual precautions, on the 8th July 1889. 

12th Julv. Two distinct varieties of colonies were found scattered 
over the surface. 

No. 1 as liquefying colonies. 

No. 2 as small non-iiquefying dots. 

From these colonies, erganisms were isolated in the ordinary sige 
surface gelatine, Agar- ‘Agar, and broth cultivations being made. 


No. 7.—On gelatine, grows as a whitish film, which ‘slowly liquefies, | 


ultimately leaving a clear fluid with slight whitish deposit. 


On Agar- _Agar growth occurs as a yellowish white film of small dots, 7 


with a dark centre and lighter border. 


In broth growth is- best at the ordinary temperature of the atmo- 


sphere; no pellicle is formed, and a slight deposit occurs. 


Micrescopically the organism is found to be a small bacillus, which i is” 


slightly motile. 
No..2.~--Grows on the surface tf eoistinn as small greyish non- lique- 


fying dots; on Agar-Agar as a film of greyish white dots, and in © 
neutral broth opacity occurs in the course of twv or three days; slight 
deposit follows, the supernatant ies becomine clear ; no» pellicle is: 


formed. | ! 

~The organism is found to be a micrococcus. 

On testing the broth sub-cultures of these organisms as_ to bese 
reaction, No. 1 was found to be slightly acid, No. 2 neutral. 


Samp le D. 


This water had acid reaction. 
_ Two gelatine plate cultivations were made in the ordinary way er 
three drops of the water on the 29th October 1888. 

November 1.—Numerous colonies were found scattered over the 
surface of the medium, which by the 5th November were separable into 
three: distinct groups. 


No. 1. group appears as colonies causiug much liquefaction, with 
abundance of white fluffy deposit in the centre, 


No. 2 group appears as liquefying colonies with whitish fh aenee 


ao in quantity than No. 1 
No. 3 group appears as china gue non- Hanerydtig clones with a 
whitish yellow deposit. 


Each of these three sorts of colonies were further isolated by making 


separate gelatine tube cultivations of the several varieties, and by sub- 
culture subsequently on Agar-Agar and in slightly alkaline broth. 


No. 1 Colony.—In the course of 24 hours there is evidence of 
growth on the surface of gelatine as a greyish film, and after a further 
interval of 24 hours the gelatine is found to be much liquefied with 
production in it of abundance of white fluffy deposit. The super- 


natant part of the liquefied gelatine remains clear. The track of the © 
needle in streak cultivation’ is much hollowed out, a number of 


whitish spots being seen scattered at intervals along the track. 

' In the depth of gelatine the organism is found to grow as small dots, 
with a slight film on the sur face; which in the course of 48 hours 
becomes cupped, Liquefaction then commences, and extends rapidly 
from above downwards. On Agar-Agar the organism grows at a tem- 
perature of 30° C. as a yellowish white film. 
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In broth, after an interval of 24 to 48 hours, much opacity 1s present, 

and on shaking the tube threads appear of a whitish character, which 

% float up through the broth ; no pellicle is formed. 

4 - Microscopically, the organism isa motile bacillus, which forms spores, 

<m and in broth threads. — 

No. 2 Colony.—-After an interval of 48 hours much liquefaction is 
- found on the surface in gelatine tubes, with yellowish white deposit. 





_ The track of the needle in streak cultivation is perfectly clear, there | 


being no whitish spots, as was the case with the preceding organism. 
‘In the depth of gelatine this organism grows as small dots with a 


“ 


slight surface film. Liquefaction commences at the surface. i 

3. On Agar-Agar it grows at a temperature of 20° C. as a yellowish 
white film. . | | 

I In broth it grows abundantly, producing much opacity. On gently 
_ shaking the tube small whitisb particles are scen to float through the 
® fluid. 

4 Microscopically this organism is found to be a motile bacillus which 
does not form spores. : 

Lo No. 3 Colony.—Both on the surface of gelatine, and on Agar-Agar, 
this grows as a china white film. | | 
| The organism slowly liquefies the gelatine after an interval of two or 
®@ three weeks.. « | | 
id In broth after lapse of two days, opacity is present, with a white 
L | deposit, and there is formation of a delicate pellicle as a thick whitish ring 


-. round the margin of the tube where it touches the surface of the broth. 





% Microscopically, this organism is a micrococcus, which in broth forms 
streptococci. — | 
e he alkalinity of these several broth cultures was tested with 
4 litmus paper to see if any change had been effected by growth of the 
e organisms in them, and with the following results :— . 

e No. 1. Re-action neutral. 

ie No. 2. Re-action neutral, 

2 No. 3. Re-action alkaline. 

Thus showing that these organisms, like those previously described, had 
not the power of producing free acid in the media employed for their 
@ culture. a eee | | 

e . | Sample E. 

This sample had acid re-action :—Gelatine plate cultivations were 
made with two drops of the water on the 29th October 1888. 
2nd Noyember. Two distinct colonies were seen. 

¥ No. 1, as non-liquefying whitish dots. 

ng No. 2, as liquefying colonies with slight central yellowish deposits. 

5 > . ° 

&  edVo.y 1 Colony.—On the surface of gelatine, in the course of three 
days, appears as a film of dots, of a greyish character by reflected 
light and faintly yellowish blue by transmitted light. It does not liquefy 
= < tiie gelatine: «(7 

* On Agar-Agar it shows a growth greyish white by reflected light 
and white by transmitted light. | 
In broth it grows feebly at a temperature of 30° C., but more abun- 
_ dantly at 20°C. It does not form a pellicle or ring. ; 


Microscopically it is a small motile bacillus. 
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No. 2 Colony.—On the surface of gelatine causes in two or three 
days much liquefaction ; the liquefied part which has settled at the 
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short non-motile bacillus, the micrococcus character being one stage 


No. 1, which was white in colour and did not liquefy the gelatine. (a 


‘temperature of 20° C. the organism grows, but without formation of oe 





a 
bottom of the tube becoming somewhat opaque, with a deposit of a 3 


On Agar-Agar it grows as white spots raised’ above ‘the ivkag : 
They are éireular i in outline. | 
_ In broth no growth perceptible at a temperature of 30°C. At a 4 





pellicle. a 

Microscopically it is an organism occurring in groups. of 2, 3, or 7 
4 together, and appears like a micrococcus, but along with this form are, 1% 
found small rod-shaped bodies. The organism is, it would appear, a 





only of its growth. bee | | . a 


Further samples of Sheffield ON , were collected ‘7th November - 
1888 from the same sources as before. In this second series :— 4 


w 








A. X. corresponds to sample A. of the former series) oe - 

B, X. 99 ” B. 7 ” ; q 

C: xy ; 99 99 } C. é Tae 99 a 

De X, 99 ba D. 9 ”? He ; 4 

EK. X. 99 99 EK. f 29 ; ” : sy 
Seanple A. x, | . 

The reaction of this water was faintly nea ? > 


Plate cultivations were made of this water, with two, four, and six 
drops respectively. i 
After an interval of. three days it was possible to isolate Colony 








After a further interval of two days, two more distinct colonies were | 
visible. . “4 
No. 2: baaieend as clear, circular, liquefying paehes each with a a 
whitish spot in the centre. : a 
No. 3 as liquefying Beonuls of a distinetly greenish tint with slight | 
whitish deposit. _ fa 
Tube cultivations were made of each of these praniene on gelatine, 
on Agar-Agar, and in broth. | 





No. 1 Colony.—On the surface of gelatine, appears as whitish dots, 
which after the lapse of a week give rise to much liquefaction, The — 
whitish spots are especially numerous at the margin of the inclined’ 
liquefying surface. The liquefied gelatine has a yellowish tint, andthere — 
is also a yellowish white sary: on the surface there is a whitish — 
film. ; 





On Agar-Agar the growth occurs as a whitish grey film. Ast 

In broth at 20° C. the erowth bathe evident i is not abundant ; | there 
is no pellicle. | 

Microscopically the organism isa small migille bacillus. 


No. 2 Colony.—In the course of four days, showed much liquefaction, 
such liquefaction extending half-way up the inclined surface of the 
gelatine ; upon this surface, bluish-white spots are seen. The liquefied 
portion is whitish having thick particles floating through it; there is 
likewise a whitish deposit. 

On Agar-Agar it grows as au abundant white film. 

In broth, at 20° C., much growth occurs with slight deposit, but there 
is no formation of pellicle. . en 















_ Microscopically the organism is a motile bacillus. At the ordinary 
température of the atmosphere it grows more abundantly, leaving a clear 
supernatant fluid with a whitish deposit. 


No. 8 Colony.—Growth is visible on the inclined surface of gelatine % ci 
Bre si a A\ {pee ai : aters ; by 
_ inthe course of 48 hours, as a greyisb film, which, after a further lapse Dr.W.R. Sm 
of 24 or 48 hours, gives rise to much liquefaction. No spots of a 
whitish character are left on the surface, as in the preceding case. The 
liquefied part, whilst being much clearer than was the case with Nos. 1 Canin 







and 2, has a distinct greenish tint. | m 
On Agar-Agar the organism grows as a greyish film, a distinct Bare 
4% greenish tint being at the same time imparted to the inedium. Ro 
___ Inbroth, great opacity occurs in the course of a day or two, and the 5. eee 
* broth acquires a greenish tint. “There is no pellicle formed. ; eee a 
Pi _ Microscopically the organism is a motile bacillus. Stet: 
2 ~The re-actions of these broth cultivations were :— oa ieee ik: K’ 
:. No. 1. Neutral. | 

' No. 2, Slightly alkaline. Te | te 

. No. 3. Slightly alkaline. ~ 3 ; Nee 

i Sample B. X. | 

_ _ Re-action of sample slightly acid. Two gelatine plate cultivations ) 
were made with two drops of the water without result, and again on the : 
16th November 1888 with six drops. | i 
19th November.—Numerous colonies visible, two varieties being 


= 


distinguishable : the one being represented by clear liquefying colonies, | 








_. having a circular outline, showing white, central, fluffy deposit, and yen 
of a greenish tint, the other by small white non-liquefying colonies. si Nae 
No. 1 Colony.—By subsequent tube cultivations on gelatine, on Agar- rete 
ia Agar, and in broth, and by microscopical examination, this was found to — ; 
be the motile bacillus so common in water. | + ae 
No.2 Colony.—By similar cultivation and microscopical examinations, Hee 
4 this was found to be the same organism (a micrococcus) as described 4 
under No. 3, sample D. 2 | 1 | 
tS Sample C. X. Pec 
3 This water gave a neutral re-action with test paper. 

aq On the Ist January 1889, and subsequent days, gelatine plate cultiva- 

tions were made successively with 5, 10, 15, and 20 drops of the water 
-_-without result. — | 

On the 9th January two plate cultivations were made with 30 drops 

_ of the water. spithig 

__. Two organisms were subsequently isolated. | 

i No. 1.—Growing on the surface of gelatine as a film of a greyish white 

- eolour; it rapidly liquefies the medium, a whitish deposit being seen 

in the liquefied part. ini | 

| On Agar-Agar it grows as a wrinkled grey film. 

@ And in neutral broth, at 20° C., it gives rise to great opacity, much 
deposit, but there is no pellicle formation. 

4 Microscopically it is a small motile bacillus. 

_  , No. 2.—On the surface of gelatine, grows as small, yellowish white 


dots, which liquefy slowly. . e 
On Agar-Agar, ata temperature of 30° C., it grows abundantly as a 
film of a yellow colour. 

In neutral broth, at 30° C., it grows rapidiy, causing great opacity, 
which, in the course of two or three days, subsides, a yellowish deposit 


See 2 
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Arr. B.No. 4 peing formed, anid a ring of a pollowih character being formed on the 


o on Micro-Organ- tube near the margin of the fluid, but no pellicle. 
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ae In broth at a similar temperature opacity occurs. 








Bae fo) ° what Yatony looking. 


| : eRe Agar-Agar, at a temperature of 20° C., it grows as a greyish translucent . 


Sage is Microscopically the organism is a motile bacillus. - ae 


isms inhabiting ape A 
MT aadabiusolvine The organism is a micrococcus, occurring as diplococci, and in short a 
Soft-Moorland chains. Y 


pew ‘mith, Lhe broth cultivations of these organisms were Pavia to have under- a 


gone no change as regards their re-action to test paper. 


Sample D. X. : i a 


This water had acid re-action. Plate naluino nous on gelatine were «— 
made in the usual way, and four colonies differentiated, namely :— — 
No, 1. Small non-liquefying colonies ee a greyish aspect, and some- — ~ 


No. 2. Small liquefying colonies. : | fazetel 
No. 8. Chocolate-coloured non-liquefying colonies. a 
No. 4. White non-liquefying colonies. | a 


No. 1 Colony.—Grows on the surface of gelatine, showing in from | 
24 to 36 hours, as a whitish film, which appears greyish by transmitted 
light. Liquefaction ensues in the course of three or four days. On ~ 





film. In broth, it also grows at this temperature; opacity arising in the 


ae on aes course of two days, but without formation of pellicle. Atatemperature — 4 


of 30° C. no growth was visible either on Agar-Agar or in broth. 


No. 2 Colony—On the surface of gelatine after an interval of 

24 hours, a greyish film is visible. This quickly liquefies the medium, 

Jeaving large bluish white spots visible on the surface. On Agar-Agar, — 

WS at 20°.C., it grows abundantly as a translucent film of a greyish colour, 

on the growth being more abundant than in the case of No.1. On Agar- © 

Agar, at a temperature of 30° C., it grows asa greyish translucent ‘film | a 

of dots. In broth, at the same temperature, there is good growth, but 
without formation of pellicle. | 
Microscopically the organism is a motile bacillus. 


No. 3 Colony.—In plate cultivation appears as chocolate-coloured 
circular colonies. On the surface of the gelatine, in tubes, these grow as. 
a film of chocolate-coloured spots, not giving rise to liquefaction, On 
Agar-Agar, at a temperature of 30° C., a chocolate-coloured film is formed. 





In broth at the ordinary temperature of the air, erowth occurs rather 
more abundantly, a clear supernatant fluid resulting, with a pinkish. 
deposit. 

Microscopically this was found to be a torula. 


No. 4 Colony.—This organism, on the surface of gelatine, grows as 
a whitish film, which does not liquefy the medium. On Agar-Agar, 
and in broth, at a temperature of 30° C., there is no growth ; but at 
20° C. it grows on Agar-Agar as a whitish film, and in broth at this 
temperature there is also slight evidence of growth. 
At the ordinary temperature of the atmosphere it grows more abun- 
dantly, having a clear supernatant fluid with a whitish deposit. 
Microscopically the organism is a torula. 


In testing the re-action of these several broth cultivations :— 
No. 1 was found to give a slight acid re-action. 


No. 2 > 99 » See) : 
No. 3 a a decided acid re-action. 
No. 4 


99 99 99 9 
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__ Two plate cultivaitions were made with 20 drops of the water, on the Waters; by 


‘Mth Jure 1889, and after an interval of four days two organisms were Dr W. R, Smith, as 
Dated. ey st 


No. 1, which caused liquefaction of the gelatine, with slight deposit : 
in the centre. | 


of 


__No., 2, which appeared as small non-liquefying dots. | 

J UGelatine tube cultivations were made of each of these organisms, and 
_ subsequently broth and Agar-Agar cultures. 

i _ No. 1.—Grows as a film of a greyish colour by reflected light, 


_ rapidly causing complete liquefaction of the medium, and giving rise toa 

_ deposit of a granular character. ; 
: Atthe temperature of 20°C. it grows on Agar-Agar as a ereyish 
‘ white film, and in neutral broth it causes slight turbidity ; subsequently 

small particles of a white fluffy character may be seen floating through 

q the medium, 
Bes Microscopically the organism is a small non-motile bacillus, and the 
 re-action of its broth cultures is found not to be changed. Hi 
_ . Wo. 2.—Forms a white film of small dots on the surface of gelatine, | ae 
_ which subsequently slowly liquefy the gelatine, and cause a fluffy 
4 ao. 
# On Agar-Agar it grOWS as a preyials film, and in neutral broth it 
causes opacity in the course of two or three days. 
_ The organism is a motile bacillus, having a tendency to. form lepto- 
* thrix, and its broth cultures are found to have underggne no change in 
dl 

















| their’ re-action to ‘litmus papers. 

: As regards these experiments, the most important results are those 
obtained from examinations of sample D. X. : 

‘ The chocolate or pinkish torula and the white torula producing, as i: 
each does, distinct acidity of the culture medium, may be found by 
further experiment to have an Hp eaten sionificance in the direction 

Ey sought. 
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“© Shc On the Rexations of ScroruLa, Lupus, and TunrRcu.osis ; by, 4. 
. =. - Atrrep Linearp, M.B. Durham, D.P.H. Camb. _ 





Tur affections of the glands and skin known as scrofula and lupus 
respectively have during the past few years received special ee 
since it has appeared probable that they belong to the group of true — 
tubercular diseases. es 4 

In the following paper it is my intention— oe 7 

(i.) To give a brief resumé of the results obtained by previous. 
observers who have. experimentally studied pererln and 
lupus. q 

(ii.) To detail the results of my own experiments with the above ‘ 4 
materials on guinea-pigs, to describe the pathological changes — 
found in these animals, and to note certain inferences a arising 2 


from the above ppseEr AN ONS, : Ag a 


‘ 


iis BIBLIOGRAPHY. | 
A. Scrofula. fey i a oe 
Nelaton idborle®, — 1s | 3 ; ) eo 
L’examen macroscopique et microscopique ‘des lesions scrophu- 
leuses, offrant 4 Vobservation des aspects identiques, la marche a 
clinique de la maladie considérée dans son ensemble établissant - 
un rapprochement de plus en plus intime entre les deux ordres de 4 
manifestations, on en vint a ‘conclure qu’elles étaient de méme — 
nature, et que les lésions scrofuleuses s° usceptibles de guérison ne 
‘devaient étre considerées, le plus souvent que comme des alteratives 
tuberculeuses & leur début. De lors, le prognostic de la tuberculose _ 
sembla singuliérement modifié. | aie | 
Arloing f states that both guinea-pigs and rabbits are capable of ~ 
infection by pulmonary tubercular material whilst the material obtained . 
from scrofulous glands only produces re hep nae changes in the a 
rabbit. a 
He says his experiments show that the passing of scrofulous virus ie - 
two successive generations through the guinea-pig does not enhance its . 
virulence for the rabbit and only very slightly for the guinea-pig. The 
result when tubercular matter is used in its attenuated form, such asone 
can obtain from localised tubercle in surgical cases, is different. Passage 
oe of tubercular virus through the bodies of guinea-pigs increases its viru- 
ae lence.. He goes on to say that this is consistent with the difference S 
- established by experiment between these two morbid conditions, and 4 
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t Arloing.—Sur la virulence de la tuberculose et de la scrofule. Le progrés at 
r medicale. 1886, No. 41, October 9th, pg. 843. ) a 
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‘that if each be not yet. proved to be the work of a distinct virus, it is Arp. B. No.5 


ws, ts PB 
“necessary to admit that the single agent, the tubercle bacillus, possesses On the Relatibus 
different degrees of activity. At any rate one ought, he says, to Pepe bi 


“recognise the fact that the material obtained from scrofulous glands is Tuberculosis ; 
“farther removed from its primitive virulence than that obtained from »Y ™* Minsard. 
local tuberculosis. : 
__ De Renzi* criticizes the results obtained by Arloing, concerning the — 
different pathological results obtained after the inoculation of rabbits and 
guinea-pigs, with scrofulous material on the one hand, and tubercular | 
“on the other. This author sums up the results of his own PEPER ments 2 ae 
“as follows :—- ae 
mei) That the virus of sercfula is identical with that of tubercle in 
the results produced in susceptible animals. 
Gh) That material obtained from scrofulous glands produces the same 
visceral lesions in rabbits and guinea-pigs, especially the ers.) 
deposition of tubercle in the lungs. | | i 
ii, That there is not the slightest ground for believing that the eae 
scrofulous virus is an attenuated tubercular poison. 


bi 


B. Lupus. 


2 fxocht investigated seven cases of lupus, all of which had been marked 
| ay the most definite symptoms. From four of these cases he obtained 
“excised pieces of skin, and from the remaining three scrapings of the 
lupoid growth. Tubercle bacilli were found in all four specimens of skin, 
though only sparingly distributed in each, and within the giant. cells. In 
two of the four they were not found until 27 sections in one. instance, 
-and 43 in the other, had been looked through. 

_ All the above seven lupus cases furnished material for inoculation 
of the anterior chamber of the eye in rabbits,—resulting, without 
exception, in tuberculosis of the iris; and where the animals were allowed 
‘to live some time, in the development of general tuberculosis with 
‘numerous bacilli in the tubercles. Koch likewise succeeded in obtaining 
a pure culture of the bacillus and produced 21 cultures in 16 months. 
With these cultures he successfully | inoculated animals, and produced 
a general tuberculosis. 

- Block, F.,{ found what appeared to be the tubercie bacillus present 
in at least 79 per cent. of his 144 cases of lupus. 

Sachs, E.,{ found the tubercle bacillus present in 62°83 per cent. of ’ | 
if the 105 cases of lupus examined. Beha 
fe: Bender|| examined the material from 159 cases and was able to 

| Tecognise the presence of bacilli in 62°3 per cent. 

by Doutrelepontq removed portions of lupoid tissue before ulceration | 
| 

} 

| 



















had commenced in seven well marked cases of lupus vulgaris, and in : 
each instance noted the presence wf bacilli, 
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 * Re Renzi.—Sull identita della scrofula colla tuberculosi. (Revista. clin: e. 
_terapeut.. 1887. Anno IX. Aprile.) 

__ ¢ Koch, R.—Die Aitiologie der Tuberkulose. Mittheilungen aus dem Kaiserlichen 
} -Gesundheitsamte.Zweiter Band. 8. 38. Berlin 1884. 
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{ Block, F.—Klinische Beitrige zur Attiologie und Pathogenesis des Lupus Be fal; 
Vulgaris. Viertel jahrsch fiir. Dermatologie und syphilis. 1886: Pg. 201. (ae a 
» /§ Sachs, E.—Beitrige zur Statistik des Lupus... Viertel jahrsch. fiir. Dermatologie yee: : 
“und Syphilis. 1886. Pg. 241. <, Seg 
'| Bender.—Ueber die Beziehungen des Lupus Vulgaris zur Tuberculose. Deutsche, eae 
‘Med, Wochenschrift. 1886. No. 23, pg. 396. , bem 

_ 4 Doutrelepont.—(1.) Tuberkel bacillen in Lupus. Monatshefte fiir pract.. Der- Ce 
| Biatcloaie. 1883. No. 6. (2.) Lupus und Haut, tuberkulose. Deutsche. Med. a, 
! ‘Wochenschrift. 1887. No. 43. sek 
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The case in which he found the bacilli most numerous was one in 


which lupus had developed in the scar tissue of a former burn. 


The same author at a later date published a second paper, in which, 
after examining the tissue of a rumber of fresh lupus cases he states 


that he has found the bacillus constantly present. 


On the other hand Leloir* examined twelve cases of lupus, removing | 
for the purpose a portion in each case of skin from the living subject, 


with negative results. 


At a later date he inoculated fifteen guinea-pigs by pacing a piece of 


lupoid nodule in the peritoneal cavity. 


The result in all the fifteen cases was negative; and in PR et 
numerous other observers have examined the lupoid tissues unsuccess- _ 
fully, and are therefore of opinion that no organisms resembling the — 


tubercle bacillus are to be found there. ) 


‘ 


Kaposit stoutly refuses to accept identity of the two maladies, main-_ 


taining his doctrine that lupus has nothing to do with tubercle. 


He — 


says: ‘I cannot class lupus as tuberculosis of the skin, for there is 
“an actual tuberculosis of the skin, and this looks quite different. — 
** Cultures have been made, and Koch has reported that by inoculation — 


“‘ of these pure cultivations he has produced lupus. Quod nego?. 


Tf 


“ cultivations are injected into rabbits and nodules follow in the — 
“ peritoneum,—that is no lupus; they are. nodules of tuberculous | 
‘** granulation tissue that do not behave in the same way as lupus; — 


nt generally speaking lupus has never been produced experimentally,” 


=f 


Schwimmer} more: recently has followed Kaposi, and sums up his — 
views concerning the different course of symptoms presented by cota 
and by tubercular disease of the skin and mucous membranes - ‘by 


insisting upon the following points :— 


1. The relative scarcity of tubercle of the skin compared with the 
frequency of lupus and the singularly different course of — 


development observed in the two processes. 


i 


2. Tuberculosis of the skin begins first, almost exclusively on the 
| mucous membrane, from ‘whence it advances to the skin, the : 
contrary being the case with lupus. The bacilli of lupus are — 
very few in number, often 20 to 30 sections being examined ~ 


without any bacilli being found; in tubercular ulceration oy 


the skin they are as numerous as ‘in tuberculous sputum. 


8. The very different influence displayed (if produced by one and the - 
same organism) in the tubercular and lupoid processes, the — 
former being always followed by a general tuberculosis, the a 
latter if so followed being but a coincidence difficult to explain. — 


4. The bacillary relation, he says, existing between lupus and tubercle | 4 
is not a subject of confused conjecture; but, as in the case of © 
the leprosy and syphilis bacilli, the maladies are due to totally 


distinct organisms, 





i 


* Leloir, H.—(1.) Recherches sur Vinoculation du Lupus, Compte Rendu dela — 
Société de "Biologie. 1882... No. 44. (2.) Neue untersuchungen uber die Bezielung 3 


zwischen Lupus und Tuberkulose. 





4 


} Kaposi.—Clinical Lecture on “ Lupus and Tuberculosis.” Medical Press . 


Circular, 1889, and Transactions of the International Congress, Copenhagen. 


VF Schwimmer, H.—-Ueber tuberkulose der Haut and Schleimhaute. Tagebl. 4d, 500 


Versamml, deutschen Naturf in Aerzte zw Berlin. 1886. Pg, 224. 


eee 
ARS 


ee ee 


ese 


hes 
by 7 





ge 


4 


3 
a 


I. —I now pass to details of my own experiments. 
Sermms A.—Scrorutous Marertat. 


Experiment I. 


Al. A guinea-pig was inoculated in the inguinal regiou with a piece 
ot a caseous gland removed from the cervical region of the human 


Cover- -glass preparations of this caseous material, after staining with 
_ magenta and decolourising with nitric acid, presented on microscopical 
examination two or three bacilli stained red on each slide. This animal 
_ died in a period of 167 days. , 
On post-mortem examination several enlarged glands were found just 


q ae the point of inoculation, one measuring three- -quarters of an inch 


a 
4 in length. 

Lungs :—pale in colour, with a few grey tubercles scattered over 
on section similar nodules were seen 
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the surface of either lung 
scattered through the substance of the organs. 

Liver :—the right lobe singularly free fram change, but the left pre- 
senting numerous yellow spots and small grey tubercles in an early 
stage of development, thickly studded over its surface. 

Spleen :—enlarged two-and-a-half times its normal size and studded 
z ith round yellow tubercles the size of a pin’s head. 

Kidneys :— no apparent change, either externally or on section. 
An abscess was found in the abdominal cavity to the right side of 
a the lumbar spinal vertebra, in the contents of which were numerous 
tubercle bacilli ; also the enlarged inguinal gland above mentioned, when 
treated in a similar manner to the one described above, concaled the 
presence of as many as forty (40) red-stained bacilli in each cover-glass 
preparation. Some of the rods appeared to be vacuolated. 

B!. Inoculated guinea-pig with material from caseous gland of guinea- 
pig At in the right inguinal region. 

This animal succumbed in 128 days. 

Post-inortem, the animal presented an emaciated appearance, and the 
inguinal elands were enlarged and caseous. 

_ Lungs :—consolidated, and tubercles scattered over their whole 
surface, as also in the substance on section. 

Liver :—studded with round yellow caseous nodules, some in the 
_ right lobe, but mostly in the left. 

Spleen :— twice the normal size, and presenting a yellow coloured 
pene of necrosis at its free edge. 

_ Kidneys :—-free from any naked eye change. 
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C1, Guinea-pig inoculated with material obtained from an enlarged 
ee gland in case B!. | 

This guinea-pig lived for 98 days. 

Post-mortem, the abdominal cavity found full of fluid blood from the 
ruptured spleen. The inguinal glands at the seat of inoculation enlarged 
The lungs studded thickly over with tubercular nodules. 
— Liver, undergoing extensive necrotic change at the free edges, the 
necrotic portions being deeply stained with bile. 

Spleen :— considerabiy increased in size, being 25 times the weight 
of the normal organ. 

Kidneys :—pale, and showing no deposit of any kind in them. 


Db! Two guinea-pigs were inoculated with caseous matter obtained 
froma a caseous inguinal gland of guinea-pig (C?). 
B, nk died in 60 days, and showed well marked disease at the 
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Arp. B.No.5. D1 (6.) died in 103 days, and requires further mention. ‘The. abdo- ’ 
-- Onthe Relations Minal cavity contained one ounce of a blood-stained fluid. The lungs — 
Tener were dotted with tubercular nodules over the entire surfaces. The liver — 
 ifuberculosis;_ presented extensive marbling or patchy necrosis, whilst the spleen — 

: ae Mr. Lingard. Weicshed 30 grammes, or 75 times the weight of this pee ina healthy — 


full ; grown guinea-pig (Figs. 5 and 6). 





Experiment Yi. PROS ae 
Two large glands were removed from the cervical region of a ginl ; 

aged 11 years ; the patient appeared to be in good health, and was well 
nourished, but rather pale. The glands were thought to be the result — 
of early Hodgkins’ disease, but after removal were found on section tom 
have caseous points in their centre. is 
On section these glands presented the usual appearance found in f 

scrofulous affections, and contained a few bacilli, and numerous giant — 
cells. \ a 
. A? guinea- -pig was inoculated with a small piece of the caseous sbHonal 
of one Y eland. a 
The animal died in 293 days. ; Pea 
ae Post-mortem :—Both pleural cavities filled with fluid ; the dangs much _ 
3 compressed, but containing some tubercular nodules. The peritoneal — 
cavity also distended with a clear, colourless fluid. ae 
The diver :—extensively diseased, both lobes being equally involved) z 
The spleen :—-enlarged to six times its normal dimensions, and alse. = 
the seat of advanced necrotic changes. Sas 


B guinea-pig was inoculated with caseous matter from the enlarged ; 
caseous inguinal glands of A?. 

This animal died at the expiration of 162 days. 

Post-mortem :—Only few tubercles in the lungs ‘comparatively . 
speaking, but the bronchial glands enlarged and caseous.. _ 

aehe liver :—only slightly diseased, presenting but few grey tubercles 4 
on its surface. : 

The spleen :—enlarged four. times the normal dimensions, and 2 
presenting several large tubercular nodules on its surface. The inguinal . 
glands enlarged at the seat of inoculation. : ey 





C2, Three guinea-pigs were inoculated with caseous matter from B?. — 
a C? (a) died in the course of 59 days, with well marked disease in the — 
Bc _ organs, with the exception of the kidneys, Spleen four times normal , ‘ 
anon Size. / Pi 
BY C2 (6) died after 65 days with well marked tubercular disease. Spleen 
tai ieee four times normal size. 
alee , C? (c) died after 118 days. This anes life was prolonged owing 4 





peo. to the fact that the enlarged inguinal gland suppurated when the : 
a 5 | system was only feebly infected. Spleen five times normal size. 


Se D? guinea-pig was inoculated with the caseous material from _ 
inguinal gland of a C? guinea-pig. ig 


¥ 


This animal succumbed with well marked disease of the organs, with | 
the exception of the kidneys, after a period of 64 days, 


Experiment II. 4 
In this the third series, the material was obtained from sonokaeell 


abscesses in a boy. These on being opened were founa to coniain a 
caseous pulpy material, ee 
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On microscopical examination of this material, after staining for App. B. No.5. : i 
4 tubercle, a few rods coloured red were found, resembling in shape and on the Relations 
length tubercle bacilli. of Scrofula, 
es 3 eri A : : ; ‘ ‘ 5 : Lupus,and = 
aoe guinea-pig was inoculated in the inguinal region, with a piece of Tuberculosis; 


by Mr. Lingard. 


_ the above material, iB 
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This animal died in 159 days. vitae 
Post-mortem :—-Enlarged glands containing caseous material were Rea 
: found just above the seat of inoculation. The lungs, liver, and spleen To a 
presented an advanced state of tubercular disease, the spleen being Bt 
_ six times larger than normal. mee 
: B® guinea-pig was inoculated with the caseous gland material from as 
_ A. It died in 108 days. | | oe 
‘There was, on post-mortem, ahout one ounce of clear and colourless 1 eae 
q fluid in the peritoneal eavity, and its organs were the seat of advanced aa 
__ .tuberculosis. pean e 
P C3. Three guinea-pigs were inoculated from B®. They died at the patie. % 
following periods after inoculation with advanced tubercular disease VE? pega 
: of all organs, excepting the kidney :— es f : | “a ne 
a a. After lapse of 52 days. 7 : ; ees 
7 b. 99 9 le ate ; ‘ ie 
a c. ” 3 TAG 59 ' . 4 oe 
q D?, Three guinea-pigs were inoculated from caseous material from ~ 2 aes 
3 a C? guinea-pig, and all died in about the same period, viz., 85 days. wie 
__ Notes on them read as follows :— i 
a The autopsies reveal much the same changes in each of these animals. | Mere 
4 _ Their bodies are limp and poorly nourished. ‘There are several caseous are 
; glands just above the seat of inoculation, of the size of a Spanish nut, or 
- also several smaller ones in the opposite inguinal region ; in one case eS 
7 there is a large chain of glands, eight in number, running down the ey 
posterior surface of the sternum between the two internal mammary Bese 
arteries, and there is one gland lying externally on the tip of the Pets 
ensiform cartilage. ‘The pleural cavities each contain about a drachm | ae 
of a clear, blood-stained fluid. The lungs are of a dark red colour, a 
and present several large sized tubercles on their surfaces. The lever is Uo aaa 
: dotted all over its surface, and its substance is found on section, Tee, ei 
infiltrated, with small yellow: tubercles the size of a pin’s head. The ea 
_ kidneys are congested, but exhibit no tubercles either on their surface Rahal 
oron section. The spleen is enlarged to four times its normal size, and es 
the surface presents numerous yellow coloured nodules, which on section bee 
are found to penetrate some distance, into its substance. Of one animal, ng 
the medulla of both the femurs was found to contain caseous tubercles ei 
along with tubercle bacilli. Pa 
! -_ In reference to the foregoing cases, some of the most important facts anes 
4 are the more readily apprehended when set out in a tabular form: thus ee 
the experimental animals, in,— _ | Cae 
Experiment I.—A! died after lapse of - - 167 days. a 
o? 2 oA ” ” = r; et 9 nage 
a 29 oe ” ” 5 Fee 2 Lat? rns 
p 9 D 97s) 99 (average) - 81°5 99 
4 Experiment IT. i 3 = 298 6ca% eae 
4 9 B (a) 59 9? zs - 162 29 
mye ts CC ana 
95 C2 < (6) < 65 te average of 80°6 ,, ice 
(c) L118 3 ; a 
‘ D? died after lapse of - - 64° ,, lees 
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So that in each series, each successive animal inoculated succumbed in 
a shorter period than ‘that immediately preceding it, viz. the animal from 4 i 
which the material for its inoculation was taken. oF 

By adding together the figures for all A’s, all B’s, all C’s, and all D’s, 
we get totals as to duration of induced malady as follows :—- 








| A’s. B's. AAS D’s. ‘ 
Experiment J.—167 AO, 98 81°5 re . 
PUA OE AE | 162 80°6 64 . 

% 1i.—159 108 60 35 es 

Totals in days - 619 393 o38<6-) Esbes oO al a8 


ee 
And dividing each total by 3, we obtain the average number of se a 
the induced disease took to run its course in each several remove from — 

its original source, viz. :— 


’ ae 


A’s, Bs. C's. deel) Bs 
206° 3 131 (Dos 60° 1 ae 
ae dingly the difference of duration of the induced malady inn— 
B’s in comparison with the A’s was 75°3 days. ance ae 
Cis) Soaeriss ae i gy. OAS AS ashy el ea 
ve, » C8. 19D, ‘ a 


And similarly A being taken as a contlal 100, the duration of the 
induced malady was,— 


In A’s mi ey: “ = 100 days. | | 
” B’s rs pee 3 A 3 63 ” ; a 
99 C’s 2 be ? 38 39 tei ergaa e 
» D's tae ae Bi Mae ys ; 


a Fy 
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Microscopic Euuntnaton of the internal Organs of the A series of . 
Guinea-pigs. EY 


On microscopic examination of stained sections, there are seen in — 
the Jungs disseminated nodular growths irregular in shape, but with | 
well-defined outline. They are generally scattered through the tissue, 
some near the surface of the organ, and others deeper in its “substance. 4 

These nodules in some of the animals are found to consist of the | 
alveolar cavities distended with cells agglutinated together ; in others — 
the nodules contain also multi-nucleated or giant cells lying inaccumula- 
tions of epithelia] cells, within the alveoli. In the lungs of the earlier q 
(and longest lived) animals having giant cells in their nodules, such | 
nodules present at advanced stages ‘of the: pathological process a caseous 
degeneration of their central portion; for that portion of the tubercle — 
which was first formed is most remote from the blood supply, and is — 
therefore the first to undergo degeneration. But in the later members a 
of each series, death more quickly followed inoculation, and oecurred — 
therefore before this stage had been reached. The epithelial cells. : 
filling the alveoli, especially i in and surrounding many of these miliary 
tubercles, are distended by pigment granules deposited in them, Other 









parts of the sections show patches of catarrhal pneumonia, with thicken- 








ing of the alveolar walls. ! } | 

We know from previous experiments on guinea-pigs with the virus 
of human tubercle that in naturally acquired tuberculosis (as for instance 
that due to the animal having inhaled into its lungs the particulate 
material of the disease), the tubercle bacillus is always present in great 
numbers in the caseous matter within the pulmonary alveoli (Hig. 2) : 
and that in the artificially induced disease (7.e., where the guinea-pig is 


- subcutaneously inoculated with human tubercular material), the miliary 


form is generally found, with a very slight distribution of the bacilli in 
question: in some cases indeed it is exceedingly difficult to demonstrate 
their presence at all. So too with the guinea-pigs now in question. 
In the lungs of the animals of the first experiment, Al, B}, and C! :— 
A! presented collections of cells agglutinated at the seat of the 


nodules, but no caseation was noticeable in the patches, and no bacilli 


were present in any of the sections examined. 

In B1 only a few bacilli were found in the sections of lung, scattered 
about and at long distances apart; two giant cells contained one bacillus 
in each cell. 

In C! and D! likewise there were only a few scattered through the 
sections. They were all double stained and required the use of one- 
fifteenth Hom. immersion in order to recognise them. 

In Experiments II. and Iff., A, A3, &c., the same difficulty was met 
with in demonstrating the presence of tuberete bacilli. 

The liver in each member of the three experiments presented changes 
due to a miliary tuberculosis, with little or no cirrhosis of the organ; but 
in those animals which had survived the longest the tubercular nodules 


were more extensive and contained the most giant cells, although in all 


the animals the bacilli were very limited in number, or were entirely 
absent. . 

‘The spleen in several cases attained a very large size, and its structure 
was mostly made up of the yellowish-coloured portion which had under- 
gone the “ coagulation-necrose ” process. In the tissue thus affected po 
bacilli were found, but at the junction of this and the normal spleen 
bacilli were found, though few in number. 





Series B.—EXPERIMENTS WITH LUPUS. 


During the past six years I have had opportunity of examining 
excised portions and scrapings from 10 cases of lupus. In seven of 
these, viz., those in which the portions obtained were sufficiently large 
to make sections, I have always been able (after staining the sections by 
the usual methods) to demonstrate the presence of the tubercle- 
bacillus; but very often I have had to examine many sections before 
being able to find even one of the bacilli in question. I may here 
mention that in two cases of tubercular disease of the skin also I have 

_ made preparations and examined for the tubercle bacillus. As a result 
I can fully bear out the statement of Schwimmer that in this form of 
the disease the tubercle-bacilli are far more numerous than in lupus, as 
numerous almost as in the sputum in a well-marked case of tubercular 
phthisis. . 

[should mention, in regard to the 10 cases which appeared to be 
lupus, that a guinea-pig inoculated with matter of one of the above 
specimens succumbed to a well-marked general tuberculosis in a period 
of 128 days, and I thus obtained a suspicion that the specimen in 
question ought perhaps to be regarded, not as a case of lupus, but rather 
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| Ap B.No.5. of a case of tuberculosis of the skin ; and accordingly I bese omitted — 





ers nee _ further reference to that case. 
. On the Relations : oa 
iS of Scrofula, a 
Lupus, and Kaperiment I. | x 
oat - Tuberculosis ; a 
a sl Mr. Lingard. Two guineas-pigs were inoculated with fresh material Sbeaimeld from 4 
ite eS scrapings removed from the face of a patient suffering from lupus 
Les vulgaris. On microscopical examination of this material, and after 
Pian i: looking through seven sections, I found several bacilli stained red by 7a 
Ay, magenta, two of these bacilli being found in a giant cell. y 
v4 


No. 1 animal died after a period of 191 days. 
Post-mortem :—Very minute grey tubercles in the lungs, liver, and 
kidneys ; only discernible with the aid of a magnifying ai 
No. 2 died after a period of 802 days. | * 
Post-mortem :—-The body fairly well nourished, no local affection a 
_ discovered at the seat of inoculation. 

The lungs just floated in water ; the surfaces were mottled: over with 
whitish tubercles. On section they were found to be very tough, and 
the following conditions were especially noticed. ‘a 

The cut-surface presents two differently coloured portions :—the one i 
(and greater part) being of a yellowish tinge interspersed with dashes 
of a greyish-black, and of firm texture; the other pinkish in colour, 
and having a fine honeycombed appearanee, The latter is the healthy e 
portion of the organ, the former is pathologically changed tissue. In 
addition there are seen certain cavities, varying from one-twentieth to 
one-sixth of an inch in diameter, entirely occupying the yellowish 
: coloured portion. Some of these are circular, others of irregular outline, | 
a being due to the running together of two or more cavities (Fig. 7). 

The whitish appearance seen on the external surface of the organsis 
found to have been produced by the thickened and visceral plura, which ss 
forms the external boundary to these superficial cavities. oo. 

The liver, great omentum, and spleen all presented many projecting : 
grey translucent nodules. ‘The spleen weighed 1-6 grammes as against =—__ 
0-4 grammes in the normal state. ; 

The kidneys also contained several grey tubercles in their cortex, and 
on section several of the capillary blood vessels appeared to be distended 
with blood. 
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i Two guinea-pigs were inoculated with scrapings obtained from the 
nose and cheek of a patient suffering from lupus vulgaris. 


No, 1 died in 221 days, ; 
99 2 9331 92 257 99 


In each case no changes, microscopic or other, in the organs were 
apparent at the dnd: Spd 








Haperiment ITI, 


Two guinea-pigs were inoculated with material from the face of a 
patient suffering with lupus vulgaris. 
No. 1 died after lapse of 874 days, and the only change ohsengante A 
in it was the presence of a caseous gland at the seat of Sabena Sh 
No. 2 died after lapse of 361 days, a 
Post-mortem :—An enlarged gland one inch in length occupied a 
Bee! position in the right inguinal region just above the point of inoculation. 
¥ On section this gland pr resented numerous caseous foci. 
Lungs :—no microscopical changes. 








Liver :—the upper surface had a few grey tubercles scattered over it. 

Spleen : —enlarged to four times the normal size, and numerous white 
and yellow nodules projecting from the surface. (Fig. 8.) 

Kidneys :—several small miliary tubercles dotted over the cortex. 

_ From No. 2, guinea-pig No. 3 was inoculated, a. portion of the 
__caseous inguinal gland being used for the purpose. Within 30 days an 
enlarged gland could be felt just above the seat of inoculation. 

This animal died after a period of 210 days. 

- Post-mortem :—There was an enlarged gland an inch in length by 
one third of an inch in width, occupying the right inguinal region. 

The lungs :—dotted over with tubercular nodules. 

The liver :—white tubercular nodules in both lobes. 

Spleen :—enlarged to five times the normal size; numerous yellow 
nodules, varying in size from a pin’s head to one third of an inch in 
diameter, and projecting from the surface. 

The kidneys :—several tubercular nodules on the external. surface 
which (as seen on section) dip a short distance into the cortical 
substance. i 
_ Abdominal glands :-—enlarged in the fissure of the liver, behind the 
stomach, and in the lumbar region. Also some caseous nodules in the — 
mesentery. | : | 
In the medulla of the femora, small irregular yellow spots, which 
on microscopical examination proved to be tubercles in the stage of 
caseation; tubercle bacilli present in them.™ 

These experiments on guinea-pigs may be summarised thus :— 

-I.—No. 1. Died after lapse of 191 days. Very early tubercular 

disease of the internal organs. . 
No. 2. Died after lapse of 802 days. 
 Jesions in all these organs. 





Wo 





Advanced tubercular 


: II.—No. 1. Died after lapse of 221 days, No microscopic change 
aes in these organs. — 
No. 2. Died after lapse of 257 days. No microscopic change 


in these organs. 
ed after lapse of 374 days. 
‘seat of inoculation. | | 
No. 2. Died after lapse of 361 days. Large inguinal gland, 

: ‘tubercular lesions in the liver, spleen, and kidneys. 

No. 3.7 Died after lapse of 210 days. Large inguinal gland, 
tubercular lesions in the liver, spleen, lungs, and 

| kidneys. | | | 
Adding together 302 and 361° days, the duration of life of the two 
animals (No. 2, Experiment I., and No. 2, Experiment II.) which died 
with pronounced general tuberculosis, we get for guinea-pigs 331°5 
days as the average duration of tuberculosis induced by direct inocu- 
lation of lupus material. Now tuberculosis in guinea-pigs induced by 
‘inoculation of virulent tubercular matter causes death in, on an average, 
80 days only: So that with these animals inoculated lupus takes four 

times as long as inoculated tubercle to produce general tuberculosis. 


Microscopical Examination of the Organs of B. Series of Gunea-Pigs. 


The Jungs in incipient cases show one or more miliary tubercles in 
each section. ‘These tubercles are found to consist of epithelial elements, 


ITI.—No. 1. Di Small caseous gland at 


Anite tae ois Wego Cg a We ehh” Dey OO fe OE 
* Qn the Etiology and Pathology of Tuberculosis, by Dr. Klein, F.R.S., and 
Mr. A. Lingard. 
- Report for 1886 of the Medical Officer of the Local Government Board. 
+ This case in that it was. inoculated with material which had been passed from 
the human subject to the guinea-pig, corresponds to the B animals of Series A. 
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On the-Relations 


with the bronchi, 
round cells lying in an opaque and granular matrix (probably pus cells) 





and small round cells resembling leucocytes, occupying the alveolar _ 


cavities. 
scattered through the mass irregularly. 


Several bacilli were seen, never exceeding 10 in number, 
At a later date, when the 


whole nodule has become more or less caseous, one is unable to recognise 
the presence of bacilli in the centre of the patch, but on directing 


one’s attention to the periphery several are to be observed. Here 
again the bacilli are only seen singly and in pairs, frequently lying 


parallel to each other. 


In more advanced disease, one fiuds on section of the lung that it has 


been completely transformed into a series of large cavities communicating 
These cavities are lined with a narrow zone of small 


upon a layer of white fibrous. tissue, the fibres of which run parallel to 
the surface of the cavity. In this cellular layer several isolated bacilli 
are observable scattered about and lying at some distance apart. Other 
portions of the section show thickening of the alveolar septa, with 
large numbers of small round cells lying between the meshes of the 
connective tissue, while the bronchi and blood-vessels are surrounded 
by bands of fibrous tissue «f varying thickness. The cells inside the 
alveoli are pressed together in consequence of the thickening and 
contraction of the alveolar walls. aio’ 

In the fiver the first changes are observed in the interlobular_ con- 
nective tissue; this becomes increased in amount and embryonic in 
character, and in more advanced cases the liver lobule becomes an 
island, entirely surrounded by this new growth of cells. It is in this 
tissue that the tubercle first starts, encapsuled by proliferated cells ; but 
it may be seen also in the liver-cell islands, and there the tubercle always 
has a zone of proliferating cells round it. This interlobular. tissue, 


increasing as the disease advances, is finally converted into fibrous tissue, 


and coincident with these changes a proliferation of cells has been in 
progress in some parts between individual liver cells, the result being 
that on the death of the animal nearly two-thirds, in extreme cases, of 
the whole organ are fibrous in character, while that which remains of the 
original structure has undergone more or less atrophy from the pressure 
exerted by this intercellular proliferation. | 

The above change in the liver, it will be observed, is nothing more 
than a final cirrhosis of the, organ commencing as an interstitial 
hepatitis. ‘The tubercles which are formed in she new  interlobular 
growth, consist of exactly the same elements as those found in the lungs 
and spleen, viz., small round cells, while at. a later date giant cells are 
found in the centre of the nodule. The vascular supply becomes cut off 
from it, and caseation starts from the centre and spreads to the 
periphery. In these nodules in the liver the same paucity of bacilli is 
observed as in the lung; two or three in each section is all I have 
noticed, while at a later date I have examined many sections without 
being able to recognise the presence of a single one, "= 

In the spleen, however, where the same changes take place as above 
described, one frequently observes in the same 
relatively speaking, of bacilli ; here they may be seen in the giant cells 
in the centre of the nodules, but rarely more than two together, although 
in one instance I found as many as five in the same cell. They may be 
seen alse singly lying between the small round cells, and often in pairs 
parallel to each other. 
also present, but are not so numerous as before that process has com- 
menced, . (Figs. 8, 9.) 

In the kidneys I have noticed the presence of miliary tubercles 
scattered through the cortical portion in three animals which, after 


¥ 


section large numbers, | 


In the nodules undergoing caseation they are. 


inoculation with lupus, died in 191, 302, and 361 days respectively. All 
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q the chicos noticeable, and certainly the gross lesions, are in “the cortical App. B. Noe Be 4 
a substance. ‘There is considerable engorgement and distension of the On. the , Relations | is 
: se plood-vessels, both in the primary tr unks running up between the ee 
4 uriniferous tubes as also in the peripheral capillaries. Most: of) the: mijbarcalostee 
Malpighian corpuscles appear to have undergone some hyaline change, by Mr. Lingard, — 
the portions affected being colourless and transparent. The more recent ye 
tubercles present the usual small cell infiltration, with one or more giant oon. 
j cells in the centre of the mass, and the bacilli dotted about in their midst. et 
q In a particular instance one very large giant cell, which contains three Neo 
: bacilli, is situated very close to the cortical border of the organ. In iN 
patches undergoing caseation one is unable to make out any very definite octeae 
q structure, but here again we find the bacilli present, though always in s 
: * aa 


relatively small numbers. 


a For convenience of reference, I here introduce in fabnatat form 


comparison of the results of inoculation into guinea-pigs of see of 
tubercle, of scrofula, and of lupus. 


\ 


oe TABLE showing the REsutts of Impcnsiaciiine of GurineA-Pies with 


TUBERCLE, with Screruna, and with Lupus. 





Tubercle. 


Scrofula. 


Lupus. 





a Subcutaneous in- 
, oculation of ma- 
' terial. 


Average duration of 
guinea-pig’s life 
after inoculation. 


Shetions of lung 
stained in ma- 
‘genta and de- 
colourised in 
33 °/, nitric acid. 


Lungs in advanced 
cases of disease. 


Cavities in the 


lungs. 


ae Liwer (size) - 


Changes ‘in the 
liver tissue. 





Presence of 


Considerable 


of 6 or 7 days by .ap- 
pearance of enlarge- 
ment of glands, just 
above the seat of in- 
oculation. 


About 80 days - = 


miliary 
tuberele, made up of 
round cells with giant 
cells in the centre of 
the nodule; bacilli 
singly or in clumps 
or nests, but varying 
greatly in number in 
different cases. 


Sections show numerous 


nodules undergoing 


caseation. 


Never observed, the 


pathological process 
being too rapid. 


hyper- 
trophy. 


Few grey disseminated 


nodules are formed ; 
then_ lighter patches 
which increase in size 
and run together, 
become rather a deep 
yellow. The liver 
meanwhile increases 
enormously in size, 
and becomes marbled 
with large tracts of 
yellowand brown. In 
the darker parts of 
the organ recent grey 
tubercles are gene- 
rally seen. 


Followed in the course | Enlargement of glands 


noticed in two to 
three weeks; 


— 206°3 days - - 


Ditto; bacilli few in 
number. 


Ditto - 2 a 


In two cases, cavities 
observed :— in one 
only very few; in 
the other, which 
(lied after 188 days, 
cavities numerous. 


Ditto - - - 


Ditto - > - 


Enlargement of glands 


in four to five weeks ; ; 
28 days the earliest 
date noticed. 


331°5 days. 


Ditto; bacilli very few © 


in number. 


Ditto. 


Lungs riddled with 
cavities in communi- 


cation with the 


bronchi. 


Hypertrophy Tess 
marked. 


Early changes; com- 
mencing interstitial 
hepatitis, with de- 
position of tubercles 
in the interlobular 
connective tissue and 
also in the inter- 
cellular tissue of the 
lobules. Coincident 
with this, fatty in- 
filtration of the liver 
cells is taking place, 
and at a Jater date 
caseous degeneration 
of the tubercular 


nodules occurs; and . 


finally the organ 
becomes the seat of 
an advanced cirr- 
hosis, 
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spleen. 


spleen. 


 Kidneys.—Milia 
tubercles. 


~The bacillus 


bones. 


this series. 








Considerable 


Micropathology of 


The medulla of 





Tubercle. 


hyper- 
trophy. 


Tissue changes of | The organs present a 


dark red colour, from 
which the nodules 
stand out very clearly. 
The tubercles become 
confiuent, and large 
greyish-white islands 
result. ‘hese in- 
crease in size so that 
the spleen acquires a 
marbled appearance. 
Finally the appear- 
ance of the organ does 
not recall the tuber- 
culous origin of this 
condition. 


In the early stage of 


this disease bacilli are 
observed free in the 
nodules and also in 
the giant cells; at a 
later date the bacilli 
are found scattered 
about the line of de- 
marcation between 
the red substance and 
the yellow “coagula- 
tion-necrose.” 


No miliary tubercles 


have been observed 
in the, inoculated 
guinea-pig. 


In length from a quarter 


to half the diameter of 
a red blood corpuscle.. 
*0015—* 0085 m.m. 


The medulla of the 


femora contains case- 
ating tubercles. 


ne 


Serofula. — 


May attain  enor- 
mous proportions. 
In. one case the 
organ was found to 
weigh 75 times the 
normal weight. 


Ditto - ‘- - 


In’ one case—death 
occurring on the 
188th day—some 
five or six were ob- 
served in each kid- 
ney ; they contained 


giant cells and ba- | 


cilli; caseation pre- 
sent in several 
nodules. 


Diiborrey gee aaa 


Ditto. - - - 





animals of one and another kind 


_ The facts as to “tubercle,” in the columns of the above table, are 
derived from the experience of many observers. | ; | | 

_ In this connexion the reader is invited to recall the various experi- 
.. Inents made with tubercle from human and from bovine sources,on 
, and recorded in previous reports of ar 








v 





Hypertrophy, but never 
more than from 8 
to 10 times normal 
weight. Pe ae 


The animal does not 
attain this stage of 
the disease; it 
usually succumbs 
with the nodular con- 

- dition of the organ 
present. : 


Ditto. — 


Several generally ob- 
served, containing 
bacilli and giant cells 
—in one case four.or 
five baci}li in a giant» 
cell—also a nest of ; 
bacilli in a small ca- ‘ae 
el vessel, (Fig. 
10. 





Ditto. 


. Ditto. — 
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SCROFULA. 
Fie. IT. 
Represents a small portion of the lung shown in Fig, IT., more highly © 
_ magnified. | 
[Magnifying power x 1,100.] 
a. Bacilli stained red. 


b. Alveolar wall of lung. * 


Fic. LV. 


Four cells from a tubercular nodule in the liver of a guinea-pig inocu- 
lated with scrofulous material. 
[Magnifying power x 1,100. ] 
Nuclei of cells stained a bluish colour. © 
Bacilli stained red. 
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Dangerfield, Lithographer, London. 18732 
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LUPUS. 


. | Fic. VIII. 
; Spleen of a guinea-pig (No. 2, Reperiacat III., Series B.) which died 
three hundred and sixty-one days after inoculation with material from the 
face of a patient suffering with lupus vulgaris. , 
[Natural size. | 
a. Tissue of spleen which has become necrosed. 
b. A tubercle yellow in colour, raised at least z{,th of an inch above 


the surrounding tissue. — ; 
c. Extravasated blood, coloured red, round the bases of the tubercles. 


sas ala ct 


+. 


Fic. 1X. ; 


Section of same spleen stained with magenta, and submitted to 33 per 
cent. nitric acid, and then counter-stained with methyline blue. 
a. A giant cell containing numerous nuclei stained blue, and two 
bacilli stained red. 
b. Nuclei of ordinary splenic cells. 
c. Bacilli stained red, arranged in pairs. 
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Report on the CoemrcaL Caanees produced by Bacrerta in 
ALBUMENS and Prepronys; by Dr. A. MACFADYEN. 
q 


Synopsis of our present KNowLEpGE with regard to the Chemical 
Changes produced by Bacteria. 


THE causal relation of micro-organisms to specific diseases and morbid 


_ processes in man and the lower animals has rendered the study of the 


biology of these microbes of the highest importance to medicine. 

The methods of Koch have enabled us to isolate in pure cultures 
pathogenic micro-organisms outside the body, and to study them as living 
individuals. ‘The mere mechanical action of these microbes is not 
sufficient to account for the pathological results which arise from their 
presence or multiplication within the body. The bacteria are living 
cells, and endowed with functions whereby they exert more or less 
marked reaction on their environment. We have therefore to ask our- 
selves by the exercise of what vital function is it that such cells are 
able to produce disease? Is it a direct result, a problem in nutrition, 
or is it an indirect result arising from perverted metabolism? The 
capacity for inducing chemical change is a marked characteristic of 
micro-organisms; thus, for example, by helping to bring about the 
phenomena of putrefaction, they play an important réle in the economy 
of nature. : 

Many of the symptoms of infectious disease are so eminently toxic 
in character that it is quite a feasible hypothesis to suppose that such 
symptoms are due to some chemical product of the bacteria. This 


- idea, rapidl aininge ground, has given to research a new direction. 
9 is) te ) 


The methods of isolation in pure cultures, which rendered possible a 
more exact study of the morphology of bacteria, have also given us 
‘a means whereby we may study their physiology, and the effects pro- 
duced by them on the soil upon which they have grown. We are 
accordingly in a position to investigate the results of the metabolism 
of bacteria ; what are the products of their life processes, and what the 
effects of these products on living matter. It is necessary for medical 


science to learn ali that can be learned concerning the biology of 


microbes, in tracing their relations to disease, and to take note of all 
facts, even of those that might seem of interest solely to the biologist or 
to the chemist. . 


The study of the products of bacteria is a subject as yet in its 


‘infancy, and two causes have hitherto retarded its progress. The 


chemist as such has in his investigations used exact chemical methods, 
but has not usually been sufficiently acquainted with bacteriology to 


- make isolation in pure culture a sine gud non. Thus we cannot be sure 


that his results are due to the organism with which he believes himself 
to have been dealing, or to more than one organism, through accidental 
contamination of his cultures. 

On the other hand, the biologist, while securing isolation of his 
micro-organism in pure culture, has not generally been able to give to 
his results the necessary chemical precision. Still, our present know- 
ledge is sufficient to lead us to expect from chemical research a deeper 
insight into disease processes: and meanwhile the achievements that 
are being made in the department of organic chemistry are doing much 
to aid its advance. 
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But discoveries in organic chemistry will not, as some suppose,render 
a bacterial theory of disease less tenable. They will but deepen the — 
problem, by showing that disease is induced in a more complex fashion 
than we had supposed, and that hitherto unsuspected factors, connected 
with the biology of microbes, are concerned in its production. | 

It is not possible to arrive at the rationale of any phenomenon with- 
out appeal to one or other of the exact sciences, as for instance, physics 
or chemistry, and the problems of medicine to-day are largely chemical 
ones. ‘Twelve chemical elements* enter into the constitution of all living 
things, and it is their compounds that are primarily affected in disease 
processes. Every change, therefore, in the human body should, so far 
as we are able, be made-a subject for physiological or pathological 
chemical investigation. 

The capacity of the bacteria to produce pathological change renders. 
the study of their metabolism of fundamental importance to medicine. 


The metabolic products of bacterial life have, for instance, concern ‘ 
with medicine in a variety of ways. These products :— — 
1. React on the microbe that produces them. 
2. Act also on other microbes. 


Better knowledge of them :— 


3, May afford diagnostic points of value,. 

4, May throw light on the complex structure of the Badine that 
the bacteria are capable of disintegrating. | i 

5. May help to illustrate the physiological chemistry of ft . 
animal body. " 

6. May help to explain morbid processes in the digestive tract, 
e.g., the diarrheal affections of children and.fermentative changes 
within the body of food stuffs—and thus supply hints of ther apastiy 
value. ? 

7. May explain the virulence of certain bacteria which are 
highly toxic. 


Investigation of these products is therefore necessary for :— 
8. Obtaining a better knowledge of acquired immunity. 
9. Apprehending the concern “for medical jurisprudence of the 
nitrogenous bases produced by bacteria. 
10. Getting to know what may be the concern of bacteria in the 
manufacture, outside the animal body, of deleterious matters | 
causing so-called #f Se nKeC i 


Frankland} divides the chemical actions induced by living organisms 
into two kinds— | 


1. Synthetical, chiefly performed by plants. 
2. Analytical, chiefly performed by animals. 


The micro-organisms would be included in the second class, @ t.e., 
analytical. i 

Formerly a hard-and-fast line was drawn between micro- organisms 
and plants (Alga), based on the following grounds. Whilst the latter 
are able to assimilate carbon and nitrogen from simple bodies such as 
ammonia and carbonic acid, the former, lacking’ chlorophyll, are not so 
endowed, and require for their nutriment erganic bodies. ‘The microbes 
break up dead organic matter (animal and vegetable) into the simpler 





* Carbon, hydrogen, oxygen, nitrogen, sulphur, phosphorus, potassium, lime, 
chlorine, sodium, magnesium, iron. 


¢ Journal of Chem. Society. 1885. 
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compounds which the higher chlorophyll plants are alone able to assimi- 
late. On this view micro-organisms were intermediaries helping on the 
perpetual circulation of matter. 

Pasteur,* however, has proved that the torula, like the higher plants, 
is able to assimilate carbon and nitrogen from some inorganic bodies, 
e.g., the ammonia salts. And Hueppeft announces the discovery that 
a bacterium containing no chlorophyll can assimilate carbon from 
carbonic acid. In England, Dupré for the Local Government Board 
and many chemical investigators for the Royal Agricultural Society 
have investigated the oxydizing and reducing agency of bacteria under a 
number of conditions. We now know that the conditions under which 
micro-organisms can grow are capable of greater variation than was at 
first supposed, and that many of them show an adaptiveness to: such 
variations. Further, we know that microbes differ in their biological 
peculiarities, and that, under varying external conditions, will manufac- 
ture different chemical products, Finally, that certain classes of the 
bacteria, like plants, are able to extend their assimilative power by 
means of ferments. ) 

We are no longer, therefore, able to accept the generalisations sufficing 
in the earlier days of bacteriological research; generalisations which 
took account mainly of physiological function, differentiating it on the 
basis of the significance then hypothetically attached to chlorophyll. 
Such formule had their use in bringing out the broad functional dis- 
tinctions that exist between organisms that are plants and organisms 
that are animals. But we must avoid introducing them into the study 
of bacteriology, where in the matter of function class differs from class 
and even individual from individual, and one and the same bacterium 
may be capable of bringing about the most versatile chemical changes. 

In illustration of the above remarks we may note that certain microbes 
irduce special fermentations, e.g., the lactic and butyric. Others 
liquefy gelatine, and an important group are concerned. in the pheno- 
mena of putrefaction. Many only exert their special activity in the 
presence of oxygen, and are pre-eminently aerobic; others are pre- 
eminently anaerobic, whilst a number can exist aerobically and 
anaerobically. Variations of temperature conditions also affect micro- 
organisms very differently ; some, like the bacillus tuberculosis, being 
most sensitive to changes. For each bacterium, a certain temperature 
is necessary for full activity, and if this optimum be exceeded the 
bacterium may become “attenuated.” Finally, the nature of the soil 
may be a most important factor; thus the pathogenic bacteria flourish 
only in rich proteid soil, whereas certain water bacteria are capable of 
reproduction even in sterile distilled water.t 

Accordingly each microbe must be studied per se. Generalisations 
with regard to the biology of micro-organisms are not yet possible. 

For the complete study of a microbe the following points must be 
investigated :— 


I. Morphology. 
2. The conditions under which it can live and reproduce itself; 2.e., 
the influence on it of environment. 


3. Biology : 
(a.) Assimilation ; 
(b.) Metabolism. 





* Annales de Chimie et de Physique. Vol. 58. 
ft Die Methoden der Bakterien-Forschung. 1889, p. 9. 
ft Bolton. Zeitschrift fur Hygiene. Vol. I. 
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4, Hygienic significance : 


a. Ferment action ; 
6. Pathogenic action. 
Before passing to the particular Tick matter of this paper,—the 
metabolic products of bacteria,—it will be necessary to dwell on some 


general considerations connected with the biology, viz., nutrition and 
assimilation : 


Nutrition. 


The earliest method of artificially cultivating microbes was by means 
of Pasteur’s fluid, which had the following composition :— 


Ammonium tartrate - - 1 part. 
Candy sugar - - - - 10 parts. 
Yeast ash - - - - 1 part. 
Water — - - - - - 100 parts. 


Its composition was based on a study of the properties of yeast. 
Pasteur* found that the yeast could take nitrogen from ammonia com- 
pounds ; oxygen and hydrogen from water. The potassium, phosphoric 
acid and sulphur were supplied by the yeast ash. ‘The yeast not being 
able to assimilate carbonic acid, sugar was added as the source of carbon. 

Bucholtzt came to the conclusion that bacteria do not require albu- 
minates. They will grow if supplied with nitrogen in an ammonia 
salt ; and with carbon in sugar, tartaric or citric acid. The important 
constituent of the ash is phosphoric acid, He replaced the yeast ash by 
0:5 gramme potassic phosphate. 

Cohn{ applied Pasteur’s results with yeast to the bacterium termo. 
He found that sugar was superiluous, and that carbon could be penta 2 
by organic acids, ¢.g., tartaric. 

Accordingly Cohn left out sugar, and replaced the yeast ash by 
certain salts, which he found necessary for the mater, His fluid was 
constituted as follows :—— | 

Potassium phosphate, O-1 grm.; magnesium VO 0° Lo grim. 5g 
tribasic calcium phosphate, 0°01 grm.; distilled water, 20 grms.; ammo- — 
nium tartrate, O°2 grm. 


The more recent researches of Nageli§ led to still further modifications. 
He recommends three normal fluids, viz. :— 
No. 1, fluid—consisting of winters 100 C.C.; ammonium ey < 
1 grm.; dipotassic phosphate, O°l; magnesic sulphate, *02; and — 
calcic chloride, OD orm: 
No. 2, fluid—- which has the composition of No. 1, except that 
ammonium tartrate is replaced by albumen peptones. 
No. 3, fluid-—which also contains the constituents of Ne. 1, but in 
addition cane sugar. 


By the addition of sugar ed acids the solutions can be used for — 
cultivation of mould fungi and yeasts. . 
None of these fluids can be regarded as suitable culture media for all 
or any bacteria. The pathogenic bacteria require for their growth | 
albumens and peptones. Pasteur devised a chicken broth, and French 

workers still use to a great extent such liquid infusions. 
Koch, by the introducti on of solid transparent media, advanced the — 
technique to a higher degree of perfection. Ly their means the purity — 
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* L.c., page 3. 
+ Archiv. fiir exper. Pathol, 1877. 


t Beitrage zur biologie der Pflanzen I. 
§ Le., page 3. 
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of cultures can be more exactly controlled, and the morphological avr. B. No. 6. 
peculiarities of bacteria more fully brought to light. The following 6, tne chemical 





may be taken as a type :— Changes pro- 
To meat infusion add sodie chloride *5 per cent.; peptone 1 per ca Py 
cent. ; gelatine 5-10 per cent., and neutralise with soda solution. spas aut ee 
, ep 35 ‘BY s : 
Deaiing now with particular classes of organisms :— ee. he Se 5 
. : : ° ASSES 0 Rane 
1. The Mould Fungi.—Chemical analysis shows that in them the organisms. 
non-nitrogenous organic matter, in the form of cellulose, exceeds the youia-funsi. a 
nitrogenous organic matter, and that albuminous bodies are found only | ae 
in the cell contents. It shows also that they contain a certain proportion Wes 
of sugar-like bodies. Of inorganic constituents, besides water, potassium ya or 
and phosphoric acid are the most important. | sh 
Roughly, no complete analysis having as yet been effected, the pro- — Se 
portions are as follows (Fliigge) :— | | Bin 
( Water . iS -. 88 per, cent Cea Ai 
; Nitrogenous matter witahe Oy hese ag Bie, 
Non-nitrogenous matter - 5 ss ‘ae 
LAN Te Cee ees a 
Nageli* states that the nitrogen is best assimilated from soluble “isa ©) 
proteid bodies and peptones, but that it can also be taken from nitrates eae. 
and ammonia salts. S 


The carbon is best assimilated from soluble and easily decomposed 
carbohydrates, e.g., the sugars. Sulphur is an important constituent in 





the mould fungi, and is readily assimilated from sulphates and sulphites. ‘eget 
Whilst water is necessary, the mould fungi will stili grow in mixtures, ea 
which through desiccation have become unsuitable for the yeast fungi oc aaa 
(saccharomycetes} and the schizomycetes... Therefore where there is oe ate 
very little water, the mould fungi get the start of and outgrow bacteria. gs ee 
This explains the appearance of moulds in old and dried cultures of pe 
bacteria. As regards mineral substances there must always be simulta- ie 
neously present a salt of an alkali and a salt of an alkaline earth (¢.g., ° ec 
potassic phosphate and an earthy phosphate). These investigations of : “ee 
Nigeli supplement the earlier and less exact researches of Pasteurt and we 
Raulin.t Ss she 
The mould fungi require free oxygen for their normal growth, which ace 
accordingly takes place best on the surface of a fluid. An interesting, — ay 
distinction between them and the schizomycetes is found in the influence ee ir 


of the reaction of the fluid medium in which they are growing. ‘The 
mould fungi are hindered in their growth by an excess of alkali; the 
majority of the schizomycetes by an excess of acid. Some of the mould a 
fungi secrete inverting terments. oe 
2, The Yeast Fungi.—There are no sufficiently accurate chemical Yeast-fungi. Pe 
analyses that would serve for purposes of comparison. But yeast Futieis es ioe 
contain about 37 per cent. cellulose and 47 per cent. proteid matter, thus (aa 
reversing the relations that exist between the two in the mould fungi al ae 
~ (50 per cent. cellulose and 29 per cent. proteid matter). The ash too 
contains much more phosphoric acid, corresponding to the larger per- i 
centage of proteid matter present. ‘Che amount of water varies from hk. 
40-80 per cent. A peculiar proteid body which enters largely into the 
composition of the schizomycetes is also found in them. It is called 
myco-protein, and was isolated by Nencki.§ As regards nitrogen-assi- 





* Untersuchungen ber niedere Pilze. Munich, 1882. 
+ Annales de Chimie et de Physique. Vol. 58. 

+ Compt. rend. T. 56, p. 229. Fe 
§ Beitrige zur Biologie der Spaltpilze. 1880. ie eteeenas 
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though probably these yeast’ fungi require more nitrogen, on account of 


ke O the Che j al : . e r f e 4 
Mebanees pro. the larger amount of nitrogenous matter they contain. But it must be 
Bee observed that they undergo degeneration after a time if only nourished 


_ Albumensand on ammonia salts, and that nitrates are not reduced by them. 
© ope Mastedyon,| Carbon is assimilated from the same sources as by the moulds, the 
Sm si z ? 
ee ee - compounds, for example alcohol seems to be indispensable to the myco- 
ae derma vini. Be: 
Cy The important mineral foods are potassium, calcium, and phosphoric 


ae sa Old. fans diet 
ey” The yeast fungi can grow without free oxygen, if a fermentable body 
a be present, e.g. sugar, in virtue of the ferment power they possess. .. This 


ote ferment activity is supposed by Niveli to supply them with the neces- 
ee sary energy they would under ordinary conditions derive from free 
oxygen. In virtue of this they are able to grow inside fruits containing 
| sugar. 
aie With respect to reaction. Anexcess of alkali is inimical to their 
“ growth, and they are not able to withstand so large an excess of acidity 
as the mould fungi. 
— "The conditions of temperature favourable to growth vary greatly for 
cba Mis the mould fungi, ranging with different individuals from 10-40° C. 
| For the yeast fungi the optimum temperature seems to lie between 
Fie 25-80° C., i.e., they are most active between these temperatures, 
ph: | If the yeast fungi are able to exercise their ferment power in a liquid, 
we _ they will outgrow and starve any other bacteria that may simultaneously 
pee NS - be present. = « % | peas 
Pa ee _ Ferment power is their marked feature, but it is to be distinguished 
from their own nutrient metabolism, and to be regarded as superadded 
thereto. | | 


3. Lhe schizomycetes—Chemical analyses of these organisms again 
vary greatly, but they tend to show that the cellulose in them is still 
further diminished, and that the nitrogenous organic matter constitutes 
‘hed nearly the whole of the cell mass. The nitrogenous matter is mostly 
a ee made up of myco-protein, which differs in its reaction from other 
"gua _ proteid bodies. It contains no phosphorus and no sulphur. wine 
See | _ The constituents of their ash are probably similar to those of the yeas 
é oy: fume: | 
a Whilst varying greatly, they, it may be said, best assimilate nitroyen 
Sie from diffusible albuminous bodies. According to. some observers they 
ae can also reduce nitrates. Heraeus* isolated bacteria that can oxidise 
4 Sata * ammonia to nitric acid, and Hueppet has found one and the same cell 
mans exercising both oxidising and reducing properties. Carbon is taken from 
ie sugars and sugarlike bodies, and even from very dilute carbolic and 
salicylic acids; the two latter in concentration are tovic to the bacteria. 

4 _, Temperature conditions favourable to schizomycetes vary greatly, but 

_ it may be said that the temperature most suitable to them is higher 
than in the case of the other two classes, z.e., nearer to the conditions 
obtaining in the animal body. ! 


As regards reaction of the culture media, an excess of acidity or 
alkalinity is injurious, and more especially the former. But there are 
exceptions, e.g., the bacillus butyricus can grow in a strongly acid 
medium ; the micrococecus uree in one strongly alkaline. Finally, some 
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* Zeitschrift fiir Hygiene. Vol. T. | 
} Die methoden der Bakterien Forschung. 1889. 


‘App. B.No. 6. wilation, the conditions are much the same as with the mould fungi, 





best sources being sugar-like carbohydrates ; some require special carbon | 
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growing in an acid medium change the reaction to alkaline, and then app.B.No. 6 
still further develop. Asa rule the nutrient solutions for mould fungi 4, ce eee 
are made slightly acid ; those for bacteria neutral or faintly alkaline. Changes pro- 
As regards their requirement of oxygen, the schizomycetes have been ueed ee 
divided into three groups :— | Albumens and 
4 ; y i 5 Peptones; by ~~ 

i. Obligatory Anaerobic, which reach their optimum growth only Dr. Macfadyen. he 

in the absence of free oxygen; e.g., bacillus butyricus; bacillus Their groups. _ “ate 

of malignant oedema. eg a 

ii. Facultative Anaerobic, which grow best with a supply of free St go 
oxygen, but can also grow in the absence of air, e.g., many Cathey: 
pathogenic microbes (Koch’s commabacillus, &c.). | we 

iii. Obligatory Aerobic, which do not grow in the absence of air, oN aa 

e.g., bacillus subtilis (Liborius*). Set 

The more exact research becomes, the more striking are the diffe- | Bie 
rences noted in the biological peculiarities of the schizomycetes. Some , Cece 
are capable of adapting themselves to the most diverse conditions ; ee 
others are very susceptible to change of conditions, or will grow oe 
only on certain culture media. Amongst the most sensitive in this a pa 





respect are the pathogenic bacteria, often only capable of a parasitic vee eae 
existence in certain animals; they may prove incapable of cultivation on ee 
dead matter, or demand a congeries of organic bodies for their nourish- AW, aa 
ment. Other forms, e.g., the saprophytic, are not so sensitive, and grow eyes. 
well on ordinary culture media, whilst amongst the least sensitive must ae 
be reckoned the bacteria that are capable of reproduction in pure dis- at See 
tilled water. Lastly, mention must be made of those which, hy means ee 


of ferments, extend their assimilative power, and convert insoluble into 
soluble bodies. ; 

From these general remarks it will be seen how far we still are from oe 
understanding all the conditions of life of the bacteria; and how great peas 
the importance of continued study of those of pathogenic significance, ev 
especially as regards their effect on soil and vice versa. 


Assimilation. — ee A 
With respect to assimilation,—in plants containing chlorophyll, their sssimilation. | 
carbon is obtained from carbonic acid. By the energy derived from | a 
the sun’s rays they are able to split up the carbonic acid, and assimilate ee 
the carbon. In the bacteria—organisms that do not contain chlorophyll Se 
—the carbon cannot, as a rule, be so obtained from. carbonic acid oe 
through the agency of the sun. It must be assimilated from complex Tye 
bodies, and the necessary energy must be supplied by the cell itself. wh ae 
As already stated, schizomycetes contain more albuminous matter ee: 
than the yeast or mould fungi, and it is natural to suppose that they eh 
nourish themselves most readily from those: bodies which stand nearest 
to them in chemical constitution. In chlorophyll cells one of the early bli 
assimilation products is starch. In these cells assimilation consists in oy ee 
the decomposition of carbonic acid and water, and the formation in the cin 
first place of some simple body, probably formic aldehyde, thus :— i 
CO, + H,O = CH,O + O,  Nitrogenous compounds are next ss. 
elaborated out of this, with the help of the nitrogenous salts absorbed. Fat 
Probably amides are thus formed, i.e., compounds containing amidogen, A ate 
££ CH (NH). CO, H aes 
N Hy, €.9-, Asparagin.5 | . From these, proteids mu ys 
CH, .CO.NH, gn 


are probably formed ; and finally protoplasm. This is of course a purely 
gO tae e ie Mee Malawi Ne 


yon Zeitschrift fiir Hygiene. Vol. I. 
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theoretical explanation. What the first assimilation-product is as regards 


 Onthe Chemical Schizomycetes, we do not know, but Nageli suggests that it may consist. 
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of three carbon atoms -+ hydrogen and oxygen atoms, and that these 
unite with three more carbon atoms to form a complex molecule, con- 
sisting of six carbon atoms. Accordingly, the nearer to this hypothetical. 
body in constitution: is the food stuff, the more easily will it be 
assimilated, | : 
Nitrogenous bodies in process of assimilation will undergo much more 4 
modification, and the simpler ones will have to be combined within the 


cell, with the carbon products. It is probable that the salts undergo 
modification as well. 


| Metabolism. 


‘In proceeding to consider metabolism it is important to form some 
mental picture of the metabolic changes that take place within cells, 
and to this end I briefly state the theory of Fligge. 

Assimilated matter in the cell may undergo one of two changes: (1.) 


It may be converted into ‘‘ plastic bodies,” to be utilised in building up 
new cell-substance. (2.) It may be subjected to “destructive metabo- ~~ 
lism,” 2.e., be partly destroyed by oxidation, and partly changed into 
bodies which being no longer nutrient, are thrown off as excreta. 

The pre-eminently nitrogenous “plastic bodies” are the proteids, 
which are in part:used to form cell-substance, and in part stored inthe 
same. Nageli found that yeast-cells in certain media excreted albumen © © 
and peptone. — zg Get 

Along with schizomycetes amides have also been found, e.g., leucin | 
and xanthin. hey also appear in the auwto-fermentation of yeast. They 
must be regarded as partly precursors of, and partly decomposition 
products of, the proteid stuffs. They are nutrient to bacteria, and in 
their presence a microbe can live on a minimal quantity of nitrogenous 
matter, e.g., in distilled water. Sige 

A separation of distinct nitrogenous compounds as purely excre- 
mentitious products probably very seldom takes place, because these 
bodies are “ plastic,” and can be used again by the cells, 

As regards non-nitrogenous bodies, these are only taken up in a 
minimal quantity by the cells in a state ready for assimilation. They 
may be formed in one of two ways: 1. Out of simpler compounds, e.g., . 
leucin. 2. Out of more complex molecules by decomposition, e.g., 
peptones and albumen. Some of them are excrementitious, e.g., oxalic, 
formic, and carbonic acids. All produce carbonic acid, and as it isgiven 
off it dessens the nutrient value of the soil. Aromaticproducts (phenol, 
skatol, indol), which may have an injurious action on the microbes | 
producing them, are liberated. . a 

In all these processes ¢ntra-cellular oxidation playsan important part, 
and liberates the energy necessary for metabolism. ee 

“The higher plants by means of sunlight, acquire the necessary 4 
energy for the assimilation of carbon. The bacteria cannot do this, and a 
their assimilation processes result at the expense of the energy set free 
by chemical change.” (Fliigge.) ' 

The number of chemical products of the bacteria are too numerous to 
mention. ‘They vary with the nature of the soil, and with the nature a 
of the microbe. ! 

They may be divided into two groups: general and specific. 

Amongst the universally found products may be mentioned carbonic 
acid, water and some nitrogenous body. Frequent products are fatty. 
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and oxy-acids, and their amido-compounds ; also aromatic bodies, e.g., 


phenol and pigments. 

Certain products are characteristic of certain microbes, e.g., lactic 
and butyric acids. But as an instance of the diverse action of allied 
bacteria, it is worth mentioning that one group can not only produce 
carbonic acid, fatty acids, a ferment, and ptomaines ; but may also possess 
pathogenic properties (commabacilli). The different results of course 
vary with the soil, e.g., Koch’s commabacillus only produces a brown 


pigment when grown on potato.. 


Many of the metabolic products react on the microbes producing them, 
e.g., alcohol finally stops the growth of yeast, and the organic acids 
(lactic and butyric) have an antiseptic action. The non-pathogenic 
will grow at the expense of pathogenic microbes in culture fluids. This 
might be due to a difference in the rapidity of their growth. it may 
also be due to chemical products, though this is not yet proved. 

Amidst such a variety of facts that have now been brought to light 
with regard to the chemical metabolism of bacteria, are we in a position 
to associate special chemical changes with different classes of microbes ? 
Can we expect that a given bacillus will split up, e.g., a, proteid molecule 
always in the same way, and give each time identical products? 


Amongst these are there any which may be regarded as specific products 


of the bacterium in question? Research is leading us to answer tnese 
queries in the affirmative. That they can so be answered is of the highest 
importance to hygiene, in elucidating the causes of disease. At the very 


outset it is necessary to qualify this statement by another, viz., that the 


chemical isolation of these products is still in the initial stage, and 
that we do not yet know which amongst them are common to pathogenic 
and to non-pathogenic bacteria. | 

I will, however, mention a few facts which encourage research in this 
direction :— | 

Certain microbes are associated with special forms of fermentation, 
and in a suitable soil the same chemical changes always occur. 

Certain microbes always liquefy gelatine, and so furnish au important 
diagnostic feature. it 

Others always produce a special pigment in given media. Under 
similar conditions these phenomena always take place. Thus, the above 
easily observed cheniical changes are constant, and associated with special 
micro-organisms. Microscopically these may appear identical, but by 
cultivation some distinguishing chemical property very often appears. 

It is for the future to decide how far these products are specific. 

The conditions for accurate research are these :— 

A suitable soil, thoroughly sterilised ; inoculation from a pure 
culture; and control plates to detect accidental contamination. ‘The 
experiments always to be made under similar conditions, 7.e., the 
external conditions must be kept equal. When we are testing the 
ferment action of a bacterium it must of course be grown in a fermentable 
soil, 7.e., where beyond merely nourishing itself, it can exer’ any special 


chemical activity of a ferment nature that may belong to it. it must 


also be kept at the optimum temperature, and the soil must always have 
the same composition. 
We now pass to a survey of what is known regarding the special 
metabolic products of the bacteria. : 
For medicine the most important are ferment products ; putrefactive 
products, and ptomaines. Before passing to their consideration two 
interesting chemical problems, associated with bacteria, deserve notice : 
a. Pigment production. 6. Nitrification. 
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- Production of 
as pigments. 


Pigment Production. | SEO. Gee 
Certain classes of bacteria can produce colouring matters (red, green, 
blue, &c.) in given soils.. Some of these colour changes have at times 
produced considerable alarm in the popular mind. | ce ae : 
“« Bleeding bread,” as the phenomenon was called on the, Continent, 
is due to the micrococcus prodigiosus. It produces in. certain soils 
(bread, potato, gelatine), and in presence of oxygen, a red pigment; the 


micrococci being, however, colourless. 


“ Green pus” is due to the bacillus pyocyaneus. In milk the bacilli 
produce a yellowish green discolouration, precipitate and peptonise the 
casein, and set free ammonia. — , | | 
_ Gessard isolated the pigment, which he called Pyocyanin. He found 
it to be a base allied to the ptomaines, and capable of crystallisation as 
a sulphate or chloride. Brey” weer ge 

“ Blue milk” is caused by the bacillus cyanogenus. The pigment 
is probably formed from the casein of the milk. Its nature has not 
been determined. The milk is not coagulated. 

““ Cholera red.’—This name is applied to the red pigmentation, 
which appears in cholera cultures after the addition of a mineral acid 


(nitric acid). In 1848 Virchow found that the intestinal contents of | 


patients who had died from cholera gave, on the addition of nitric acid, 
ared colour. Griesinger in 1866 obtained the same reaction with rice- 
water stools, Poehl,* on adding ferric chloride and ferricyanide of 


potassium to bacterial cultures, noted that Berlin blue was directly formed _ 


only in an acid medium. In alkaline media the blue appeared after 
the addition of a mineral acid. On adding hydrochloric acid to cholera 
cultures he obtained a red reaction. Bujwid? suggested that this might 


be used as a help to the diagnosis of cholera. Dunhamt substituted 


sulphuric acid, and found the reaction favoured by the presence of pep- 
tones. Jadassohn§ proved that it only took place in aerobic cultures, 
It was supposed to be a special product, and that by its means 
one could diagnose the presence of commabacilli in cultures and in 
the stools. Brieger|| proved that the pigment, which he isolated, 
was an indol derivative. Ali Cohen{ also proved that its appearance 
depended on the presence of nitrous acid, which was probably present 


_ as an impurity in the nitric acid used for testing. The later investiga- 


tions of Salkowski** show that it is a common indol reaction, dependent on 
the presence of nitrous acid. He suggests that the bacilli may form 
the nitrous acid out of ammonia. We must conclude that “ cholera 
red” cannot be considered diagnostic of the commabacilli, because in 


cultures of many other bacteria indol and nitrous acid are simultaneously — 


present. . 
These pigments do not asa rule exist in the cells or their membranes ; 
they are generally found diffused in the media in which the microbes'grow. 
The earlier researches were made chiefly with potato cultures, 
Erdmann tt showed that some of these pigments resembled in. their 


_ reactions similar anilin colours, e.g., that associated with M. prodigiosus. 
Wernich{{ investigated the colours produced by M. prodigiosus. on 


various media. 





* Ber. d.d. chem. Ges. 1886. 
{ Zeitschrift fir Hygiene. Vol. II. 
t Lbid., p. 337. 
§ Bresl. arztliche Zeitschrift. 1887. 
|| Deutsche med. Wochenschrift. 1887. 
4 Zbid. 1887. 
** ‘Virchow’s Archiv. 1887. 
tt J. fiir Prakt. Chemie. 
tt Cohn’s beitriige zur Biologie der Pflanzen. III,’ 
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_ Schroeter* concluded that the pigment is only separated in the sur- Apr. B.No.6.  — 
rounding media, since the mycelia of fungi become coloured without on theChemical 
Changes pro- 
duced by}! s,/°*" 
Bacteria in 
Sey i 
| ? : : , 5 eptones; by 
I. Pigments soluble in water. The pigment spreads also in the Dr. Macfadyen. _ 


contact. with the bacteria. — 
~ Cohnf defines pigment production as a specific physiological property 
of the bacteria, and describes two classes :— 3 
_ media in which the bacteria grow. 
II. Pigments insoluble in water. The pigment is confined to the 
protoplasm and intercellular substance. | 

‘Neelsen{ states that in blue milk the pigment is not bound up with 
the bacteria (which are probably not coloured), but is dissolved in the 
serum of the milk. | 

Liborius states that pigments are only produced in aerobic cultures, and 
that anaerobically the fluid remains colourless. This would point to 
the bacteria secreting a body, which, by oxygen, is converted into a 
pigment, and that this is due to chemical process carried out in the sub- 
stratum in which the microbes grow. Hueppe has recently controverted 
the statement that the pigments are universally oxidative products, inas- 


much as spirillum rubrum only produces its pigment anaerobically, and | 


a bacterium isolated by Holschewnikotf behaves similarly. Hueppe 


_ believes these anaerobically produced pigments to be basic decomposition 


products of albuminates, “colour ptomaines.” ‘The aerobic pigments 
arise, however, in another fashion, e.g., the blue pigment formed in milk. 
In the milk a colourless “chromogen” is formed, which is an acid. 
This colourless acid unites with ammonia to form a greyish-blue salt, 
which salt in an acid solution becomes blue. Such aerobic pigments 


“may be acid or basic, and by forming salts develop the colour. If 


these observations be confirmed, we must conclude that just as in the 


case of the colourless bacteria, there are aerobic and anaerobic species. 


‘It is interesting to note that alizarin, the colouring matter of the 


-madder plant, is formed by the action of a ferment contained in the 


roots. ‘The ferment splits the acid into alizarin and glucose. 


Nitrification. 


Schlosing and Mintz, ard later Warington, proved that soil bacteria 


‘converted ammonia into nitric acid. Wollny and Fodor showed that 


the oxidation of carbon into carbonic acid also took place by means of 
bacteria contained in the soil. Gayon and Dupetit proved the reverse 
process, a reduction of nitrates by certain microbes. 

Heraeus§ was able to effect both oxidation and reduction with pure 
cultures. 

-Warington|| did not succeed in demonstrating any active nitrification 
with the microbes he used, and says,—“ An organism which nitrifies as 
soil nitrifies has yet to be isolated.” } 

“All these investigations as to the behaviour of bacteria in the soil are 
of great iraportance to us, more especially in reference to Pettenkofer’s 
hypothesis as to soil being one of the great factors in the causation of 
epidemic disease. Further pathogenic microbes exist in many soils, 
e.g., the bacillus of malignant oedema, and the cause of infectious tetanus. 

The above investigations show that many bacteria are capable of 
chemical activity in the soil, more or less marked. It is especially 
See ee Se a ST Pe a SE ORT e Pa Oe we ers ae Le ee 

* Cohn’s beitrige zur Biologie der Pflanzen. 
+ Ibid. I. 
{ Ibid. 1883. 


§ Zeitschrift fir Hygiene. Vol. I. 
|| Chemical action of micro-organisms. London. 1888. 
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_ App.B, No.6. incumbent on us therefore to investigate what effect the soil has on a 
~ On the Chemical pathogenic bacteria. Do they remain quiescent, or do they continue to e 
_ Changes pro- = multiply ?. ~Soyka states that soil has a destructive action on poisonous 
 Bacteriain  _ bases, and on ptomanies. yl 
i Pao ond With regard to all of the above points our knowledge is defective, 
_ Dr. Macfadyen. and we cannot say definitely what hygienic significance the presence 
ora, of bacteria in the soil possesses. F g 
, : As regards the functional activity of bacteria in water, the influence F 
they may have in determining the amount of nitrates and nitrites pre- a 

: sent, and as regards the harmonising of chemical and biological analyses : i 

no positive statement can be made. Earthy bicarbonates hinder, ) 


oxidisable organic matters favour their activity (Pohl). 
ae To test the reducing power of bacteria new methods have recently 
eos been devised, e.g., the decolouration of litmus when added to the cultures. 


ba 


ae. Baumgarten found that ail the bacteria which liquefy gelatine reduce 
Ass eo litmus. : 

gi , 

a Fermentation. ; 

| Wohnoniation Fermentation is a process whereby complex chemical compounds are 


split up into simpler ones, accompanied by the liberation of heat ; atoms 





a fs passing from an unstable to a more stable state, and stronger affinities 
aa becoming satisfied. | 

ie The ferments have been divided into two classes— — 
ee 1. The organised ferments. — ) | ue 
ae 2. The “ un-organised ” ferments. . is 
oe. The organised are living organisms, such as yeast and bacteria. _ 
ae The ‘ un-organised,” though organic bodies do not possess life. To a 
Pea distinguish them from the organised, they are called enzymes, e.g., - 
‘ diastase, ptyalin, Xe. ; — 


One word of caution: the ferments which have been isolated are not 
chemical individuals, they are simply precipitates containing the active 





a inducer of particular chemical change. _ . | : 
in plant life. A. If we consider the physiology of plants, we find that, for purposes 4 
ee of nutrition, they can render soluble starch and proteids. This they a 


eye effect by means of ferments, and the process is most probably in all cases 
rats an hydration. our forms of fermentation are known :—- 


1. The diastatic.—e.g., diastase, rendering starch soluble by converting i 


A e ° <i 
th it into sugar. \ 
2. The proteolytic.—e.g., papain, converting insoluble into soluble a 
proteids. | | a 
3. The glucosic.—e.g., emulsin, converting glucosides (compounds 
of sugar with an aromatic principle) into sugar and simple benzol — ; 
derivatives. . 
4. The enverting.—changes cane sugar into grape sugar. is 


All these ferments act in the same way, viz., by hydration, z.e., by 
the addition of the eiements of water, the complex molecule is resolved 


into several simpler ones. They are isolable or soluble ferments—they 4 
can be separated and their action demonstrated apart from the cells 4 
which produce them. That the process is a hydration will be seen : 


from the following formula :— 


Diastatic fermentation :-—— . 
C24 Hyp Oo + 3 He O = Cy Wyo Os + 3 Cy Hyp Og. . 4 
Starch. | Dextrose. - 





14 
ae 


a 


ferments, of which the pancreatic are types. 


_ glycerine and ‘fatty acids. 


‘Emulsin fermentation :— 
—Cy3 Hyg O7 + Hy O = Cg Hyp Og + Co Hy. OH. CH, OH. 

— Salicin. Dextrose. Saligenin. 
Invert fermentation :-— | | 

Cio H.. O1, + H, O — Ce Hy Og + Cs Hy, Og. 
MAS) Cane sugar. Grape sugar. 
F or the proteolytic fermentation tbere are no certain formule. 
B. Turning to the microbes we find that they can produce fwo kinds 


of fermentation see 


‘1, Fermentation by Aydration. The conversion of anhydrates into 


hydrates, e.g., bacillus butyricus, thus,— 


2 (C3 Hg Os) + 2 (Hy O) = C, Hg 0, +2 (CO3 H,) + Hy = 
Lactic acid. C,H, O, + 2 CO, + 2 H,O + Hy. 
Buty ric acid. 


2, Fermentation by transference of oxygen atom from hydrogen to 


carbon atom, é.g., the yeast fungi, thus,— 


Grape sugar. 2(C,H,0) + 2 CO, + 2H, O. » 
Aiobalt 
Whetlier all of these changes are pr oduced by isolable ferments or 


_ not is a matter for investigation, but in some cases at any rate it seems 


proved that microbes. produce certain hydration effects (e.g., liquefaction 


of gelatine), by means of a soluble ferment, capable of : sees apart from 


the cells that produce it. 

Cc. Fermentation i in animals :— 

‘ This is brought about in the ‘digestive tract by means of, soluble 
The pancreatic ferments 
digest the three great groups of foodstutfs: the protezds are converted 
into peptones ; the carbohydrates, into dextrin and sugar ; the fats, into 
‘The process is one of hydration, certainly in 
the last two, and most probably in the first. 

Within the body, the changes are chiefly forms of oaidative decom- 
position; whether these are due to special’ ferments or not we are 
ignorant. It is a moot point whether Schmiedeberg’s /Aestozyme—a 
ferment isolated in the blood—can originate such processes. 

To sum up, we find that there are three forms of decomposition of 
organic bodies, associated with the phrase “ Fermentation ” :— 


Simple decomposition. —A splitting into two or more compounds, 
with transference of O or H to the C atom. 
Cg Hy, Og = 2 Cp Hy, O + 2 CO,. 
Dextrose. Alcohol. 
. Hydrolytic decomposition.—The addition of the elements ' 
water :—- 
4 C,H, O; + 3H, O = Cg Hyp Os + 3 Co Hig Og. 
Starch. Deutrind. Grane sugar. 
. Oxidative Sone Dh fode —The breaking up of a body into 
products, which by the action of oxygen become oxidised, e.g., 
the decomposition of alloxan into urea, oxalic acid, and. car- 
bonic acid; the ovalic acid under the action of oxygen finally 
splitting up into carbonic acid and water, sec : 


Alloxan. Tien. Biatic Ue 
| Et FE 
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Special Fermentations indhiced by living Organisms. BOUT NSC al 
A distinction must be drawn between enzyme action and the xetibd 7 


of organised ferments, as the process in each case seems to differ. . 
A. Fermentations produced by microbes, which are analogous to the ‘4 
action of enzymes :— a 
se 

f 


_ Diastatic fermentation, e.g., bacillus acidi lactici. ia 

ii. Invert fermentation, e.g., penicillium and aspergillus ; yous! 4 
rune ‘a 

Cellulose fermentation, e.g., vibrio rugula. It is probable 
dit cellulose is dissolved in the digestive tract by ferment bacteria. =~ 

iv. “* Peptonising ” fermentation, e.g., the Lee which liquefy 

‘ gelatine. 

v. Milk fermenta ce (curdling of milk), ¢.9., bacillus acidi- 
lactici. It splits the milk sugar into lactic acid and carbonic acid, 
and the acid produces a precipitation of the casein. 

vi, Urea fermentation, e.g., micrococcus uree. 
verted into carbonate of ammonia. 


B. Strictly organic fermentations :— | 
The specific fermentations produced by peueye which we are at 
present acquainted with are as follows :— : oe 
i. Alcoholic fermentation of sugar; by an yeast fungi. It ts a 
produced in glucoses having the general formula C, Ha, Og; and, 
after hydration i in maltose, Cy. Ho. 01, + He O. 
The most active are the beer and wine torule. - To understand - Ha 

process, one must know the chemical structure of the carbohydrates. 

The carbohydrates contain six, or a multiple of six atoms of carbon, 
and in them the relation of hydrogen and oxygen is the same as in : 
water. There are three groups :— | aks) 
1. Glucose group, e.g., dextrose, C, ae Og. iy deny oa 
2. Cane sugar ,, e.g., maltose, Cy, Hee Ou. © i 

(3. Cellulose —,, e.g., starch (Ce Hap Ops 


All these are fermentable but only the first group can be converted: 
by the yeast fungi into alcohol. The last two groups, by means of 
other ferments, can be changed into bodies capable of pau 
alecholic fermentation. ; 

(1.) Starch by the action of an enzyme can be changed into 
aoe 
3 Cg Hy Os + Hy O = Cyy'Hy; O11 + Cg Hig Os. | 
Starch. Maltose. 
(2.) Maltose by the action of an enzyme rea by the torula i is 
changed into a glucose :— 


Cia Hop O77 + Hy O= Ce Hy, Og + Ce 1 Og. 


‘The urea is con- 











Maltose. Dextrose. 
(3.) The torula acting on the dextrose, converts it into alcohol 
and carbonic acid :— | eee 
Cg Hi, Og = 2 Cz Me O + 2 CQ,. | i 
This last change is not so simple as is represented by the formula, 7 
Bye products are formed as well, viz., glycerine, succinic acid, fusel oil, 
acetic acid, &c. : q 
When the alcohol reaches 12°/., the torula is hindered in its) | 
development, and 14°/, stops further fermentation, The significance 
of the bye products has been discussed. Are they ferment products, or. a 
metabolic products of the torula, or are they due to the action of other — 
microbes? Pasteur’s experiments do not exclude the possibility of .. 
‘ a 
et 
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% bacterial contamination, because he was not able to make pure cultiva- App.B.No.6 
Be e3 ~ . ° ‘ ‘ ———— y X Hs A 
tions of the yeast fungi. i | _ Onthe Chemical = 
_ Hansen, the latest worker in this field, has been able to isolate six Changes pros} | si) ee 
_ forms of a eka aie te thus we may hope soon to be in a position Bacteria in ie ae 
to settle the origin of these bye products. . Abu ee 
. 24 ye pro | Peptones ::by) 28/4040 
. ii. Fermentation by schizomycetes :— | Dr. Mactasyena a 
a, Of carbohydrates :— | see 





7 a. Lactic acid fermentation, by, e.g., Bac. acid. Jactici. Giucoses are 
- converted into lactic acid, and carbonic acid is given off. When the | PETA 

lactic acid reaches 0° 8°/., and is not neutralised, fermentation stops. It (a 
is probable that the bacillus hydrates the swgar in the milk, z.e., converts Se ee ee 
- it into a glucose, before the special fermentation takes place. |The (ie 





- formula usually given is— oes ae 
. (cit ae ag 
BOS, Cy Hi, 0, = 2 (C,H,. OH. COOH). ee 
a ee . Lactic acid, Rc tk oe 
_ _ But this does not explain the formation of carbonie acid. Perhaps it ae 8 
: is due to the action of a second bacterium. | yoga 
mt 

_  £p. Butyrie acid fermentation, by, e.g., bacillus butyricus :—by which | 
starch, cane sugar, and dextrose are fermented. The one important ean” 
_ product is butyric acid, C, Hg O,; but along with it we find acetic acid, i ae 
4 alcohol, C O,, and hydrogen. The conversion of sugar into butyric acid, te 
 &c. is one of the most complete decompositions of an organic body by a oo. 
e - ferment with which we are acquainted. The bacillus butyricus produces Bee: ie 
_ the change anaerobically. Pasteur, who first. described anaerobiosis, ae a 
believed it to be the cause of fermentation. But now fermentation. is 3 Ae eee 
_ regarded as a process not necessarily dependent on the presence or a 
absence of air, | } oe 
_ -y. Mannitie fermentation, by, €.g., Micrococcus viscosus :—This pro- me ee 
. duces viscosity in wine by acting on the sugar, and forming a peculiar a’ 
~ gummy body, viscose. ae 
Amongst other fermentations may be mentioned the conversion of ete 
glycerine into alcohol, and of fatty acids into propionic and acetic acid. ye 
Finally; the conversion of the a/cohol in fermented liquors into acetic ye 
acid by the bacillus aceticus— at eee - 
4 CH; . CH, OH . + 0, = CH; . COOH + H,0 Os ee 
4 Acetic acid. . eta 
4 To sum up our present knowledge regarding fermentation :— Fermentation. Die 
4 As to the distinction between enzymes and organised ferments :— Sualabeh, by e: 
The enzymes of plants and animals are soluble chemical bodies, whose me 
ferment action is not necessarily dependent on the presence of the living \ ene 
cells which produced them. The organised ferments are living celis from op 
_. which the specific ferment has not been separated. In the absence of the 12 Sea 
_. cells, the particular fermentation does not take place. ‘The chemical te 
i changes produced by enzymes are simple ones, and the process 1s eminently Ries oy 
a hydration, for which the optimum temperature 1s higher than that for oy Sea 
a the organised ferments. ‘The chemical changes produced by organised ea 
_-ferments are more profound; a displacement and re-arrangement of GC 
atoms in the molecule takes place, accompanied generally by the evo- ey. 
_ jution of gases. The optimum temperature lies somewhat lower than “eo noe 
in the former case. While the fermentation produced by organised | te ae 
- ferments is regarded as a physiological function of the cell, that pro- eh 
duced by the unorganised is regarded as due to an isolable body secreted Se ES 

a by the cell. Many bacteria produce results similar to enzyme fermen- 

tation. The question naturally has arisen, do these bacteria secrete an | ; 
enzyme, like the cells of the stomach and pancreas? Bitter found that : 
ae | ED HLA Ka 
bay ; Lied ; 
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gelatine liquefied by IKoch’s commabacillus. after ‘ster ilisation, Naquaned | 
fresh gelatine. 
with cultures of other liquefying bacteria. Rietsch found, though his 
experiments were not sufficiently controlled, that precipitates from 
cultures of pyogenic staphylococci and commabacilli were capable of — 
digesting (peptonising) fibrin. The experiments made by Dr. Brunton 
and myself support the correctness cf the above statements :—namely, — 
that the bacteria which liquefy gelatine do so by means of an enzyme ; 
that the enzyme can be isolated, ‘and its action demonstrated apart from 
the cells by which it was secreted. F urther, we found that the same 
bacteria were capable of forming a diastatic enzyme on carbohydrate 
soil, and that a given bacterium can, for purposes of its own nutrition, 
modify its ferment action in reference to the soil on which it chances 
to. grow. 

All these experiments tend to prove that bacteria, like the ells of 


plants and animals, can secrete isolable enzymes, and that it is in virtue 
Whether — 
the organised ferments do so or not is a matter for further investigation. _ 


of these isolable bodies that they produce analogous results. 


In the case of the torula the specific alcoholic fermentation must be 
regarded asa physiological function of the cell; but the hydration of 


maltose may be due to an enzyme, since a watery extract of the a 


torula also inverts maltose; and similarly with the Ria ciey products of 
other organised ferments. 


The ferment action of bacteria has important, medical bearings. 
_ Many ferment bacteria have been found in the digestive tract, where they _ 


probably cause abnormal fermentations in the food stuffs, with the 


result that lactic, acetic, and butyric acids, and gases are formed in the 


stomach, and the symptoms of flatulent dyspepsia ensue. Further, they — 
are regarded as the causes of many intestinal maladies in children of a 
diarrheal nature, arising from milk fermentation. They probably take 
part in the intestinal digestion of cellulose. Bacteriological: investi- 
gation in this direction, whilst explaining many morbid processes, is 
contributing at. the same time to a rational therapeusis. Thus I found 
that the organic acids, which may arise in the stomach, are powerfully 
antiseptic to bacteria, more so indeed than the hydrochiori ic acid of the 
gastric juice. So, therapeutically, lactic acid would, in certain dyspeptic 
conditions, be more likely to prove useful than hydrochloric acid. 
Useful hints are also to be got as to the most suitable diet. 

From the normal intestine of the child Escherich has isolated a 
bacterium which ferments the sugar of milk. He further found that 
the putrefactive fermentation. of proteids did not occur so long as milk 
sugar was present. ‘Therefore, in the  putrefactive fermentation Ot, 
proteids i in the lower intestine a carbohydrate diet would be indicated, 
on account of the inimical action of the lactic acid on the putrefactive 
fermentation. 

The cases of poisoning by food are probably intoxications due to” 
poisonous bases formed, outside the animal body, by bacteria in the 
early stages of decomposition of these foods. Vaughan isolated from 
cheese a poisonous base, “tyro-toxin,” which produces i sapptoms similar 
to those in cholera infantum. 


Sufficient has been said to indicate the fawortarihe of investigating — 
the ferment products of bacteria: and there will be convenience in now 


summarising the points to be held in view in prosecutiug further — 


research. 


T. All investigations, where possible, to be made with pure 
cultures ; so many of the earlier experiments were vitiated becauso. 
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Sternberg states that he found the same phenomenon ‘4 
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_ produced in nitrogenous bodies by bacteria was Neneki’s, and I purpose 
giving a summary of his suggestive results. 
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_ production of carbonic acid, &e. In kephir (alcoholic sour milk ) 
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_ made with impure cultures. Further, the results observed may App. B, No. ae 
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‘partly arise through the action of bacteria not yet isolated, e.g., the on the Chethisal a 
alcoholic fermentation and its bye products. Changes pro; 


Il. The investigation of the chemical mechanism of fermentation Ged ee i 
1s not so simple as was ‘at first supposed. For example, it was eh tata: | 
believed that starch by fermentation was wholly converted into FePignes; by 


dextrose. Recent research has shown that only one half becomes 


~ sugar, which is maltose and noé dextrose. The rest is dextrin. na oe, 
Further, it has been proved that there are intermediate products. las 
Between starch and dextrine there is a body called soluble starch, ae 
4iven the starch is not a pure chemical body, but consists of several = tach ee 
carbohydrates. | ‘ eS 


ITI. Direct experiment is wanted to decide whether the enzyme- 

_ like action of bacteria is due in all cases to an isolable ferment, and 

whether the organised ferments secrete enzymes. , 

IV. Also we require to know whether many ferment products = 
are not mixed results, z.e., due to the action of more than one 
_ bacterium,—e.g., the bye product fusel vil, which is due, not to 
the torula, but in all probability to a schizomycete; so too the 


the fermentation is probably produced by the combined activity of 
three kinds of microbes: dispora caucasica, saccharomyces, and a 
bacillus acid. lactici. ~ eee pee : 
VY. The influence of aerobic and anaerobic conditions also 
deserves study. Are some of the bacteria we have not been able 





Dr. Macfadyen, 


to isolate, truly anaerobic? Anaerobic cultures often give a deeper | Sie 


insight into the chemical metabolism of a microbe. 

_VI. Information too is wanted respecting the influence of the 
ferment products on the bacteria manufacturing them, e.g., their 
antiseptic properties, as in the case of the organic acids of the food 
stuffs. Also of their possible therapeutic value, and of their 
influence on other bacteria—is it of a toxic nature, and, if so, what 

_is the toxic product ? | a 
VII. The influence of soil on ferment activity, seems especially eld 
deserving of study. ) 
VIII. Again investigation of the bacteria in the digestive tract 
is highly necessary, along with inquiry into their ferment action. 
_ IX. The putrefactive products formed, outside the animal body, eae 
in food stuffs, require to be better understood. Amongst those 
are there basic poisonous bodies which would explain the intoxication 
sometimes produced by the consumption of meat, fish, cheese, &c. ? 


Putrefaction. Putrefaction. = 


_ Putrefaction is the decomposition of nitrogenous bodies, especially the Nature of a 
proteids, by schizomycetes—this decomposition being accompanied by the ¢pemica im 
_ evolution of foul gases. A large number of: bacteria can produce these : 
results. ' 


changes. | 


The first research that gave us any knowledge regarding the changes ala} 


~Nencki* studied the decomposition of albumen and gelatine with 


pancreas. He states that inasmuch as all the products formed in the 
_ putrefaction of albumen can be obtained also by treating the albumen 


_ with potash, the study of the latter process will make clear the chemical 


_ means by which putrefactive bacteria decompose albumen. 











* Ueber die Zersetzung der Gelatine, &c. Berne. 1876. 














: APP. B. No. 6. 


~ On the Chemical 
Changes pro- 
- .duced by 
«Bacteria in 
- Albumens and 
ue Peptones;, by 
>. Dr. Macfadyen. 











‘appeared, as well as skatol and indol. 


~and pancreas at 40° C.), we find formed—-. | : i 


ae = 
=! 
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In the decomposition of simple and coniples amides, amido- acids, r. 
simple and complex ethers, anhydrates, glucosides, &e. , by dilute a Bi 
the change is always br ought about by the help of ornter: : 

In similar fashion one best understands the process with alkalis, wfc 
one regards them as alkalihydrates, ¢.e., H, O, in whick one H. has been — ; 
replaced by potassium, sodium, &e. Therefore dilute acids and alkalis — 3 
are called hydrating agents, and the decomposition of organic bodies — 4 
by them is called decomposition by hydration, In these cases the. 
molecule of water breaks up thus: H,O = H + HO,nor H, + O32... | 
it forms a hydroxyl group. The alkali ‘preaks up thus: KOH = KO a Hi. 
By way of example, let us take it acetamide. This body heated wits 

caustic potash forms acetate of potassium and ammonia, z.e. the H of 
the KOH enters the amido group NH,, and the’ remainder KO joins 


with the ucetyl to form acetate of potash, sie ; 
| aa 
TESTE, Oi 0 = NH, + C, H; 0. here 


Ania de. Fione aa Watice acetate. 


Thus it is seen that the alkali hydrates behave, in fact, like water. 
The products formed out of proteid bodies by putrefaction, with or q 
without air, are the same, WAZ 


1. Hydration products. —Leucin ; “peptone : amido- valerianic. 
acid; tyrosin; glycocol. 

2. Volatile products.x—CO,; NH3; a leple fatty ateide and : 
reduction gases, such as hydrogen, suphungttod hydrogen, and 
marsh gas. 4 

8. Characteristic putrefactive products. Skatol; indol ; and. q 
phenol, With the appearance of phenol, tyrosin. disappears. - 
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The key to this decomposition Nencki believes is to be found in — : 
action of potash on albumen. With potash, Bopp* got the following am | 
results :-~ ai 

Albumen heated with potash for a ae hours gave as the first decom- — 
position products :—Pepton, leucin, tyrosin, carbonic acid,and ammonia. 4 

When the mixture was heated tilt hydrogen gas developed, volatile q 
fatty acids formed. : 

With a larger quantity of potash and more heat, the peptonic matter 
lessened ; the fatty acids increased; tyrosin disappeared ; and) phenol — 


ere g 









After jive days’ heating, all the albumen was segmncios into COz, - 4 
NH, butyric acid, and aromatic bodies. E 
That is to say potish— a 
(1.). Hydrates the albumen forming, Cy: ; N Hy ; amido acids. 

(2.) Oxidises the latter, under eiomiy ba ‘of aphegtisigt to 
volatile fatty acids. | ‘ 
Comparing these results with the COR Sra process (albumen 3 


wt 


ae 


i é 


(1.) Peptone, leucin, tyrosin, amidovalerianic acid, . 
(2.) Tyrosin disappears, phenol appears; also hydrogen, ale a 
phuretted hydrogen, and volatile fatty acids. _ 
After 3-4 days’ digestion, the maximum amount of indol appears ; 
and the leucin which arises by hydration becomes cline ed into— 


x i cae Par 


Spr a 
nfo py Ge EL ESS 


a. Valerianate of ammonia. 
6. Butyrate “,, 
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* Annales Chem. Pharm. 69, 30. 
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The amount of peptonic matter continues to decrease, till finally, App. B. No. 6. Ne 
a after two weeks, of 100 parts albumen there remain— Onthotbenical aon 
tale | 8°94 grm. NH. | Chae Nie 
a 3406 Sas sWOss ce ie: Bacteria in ee 
ee 44 "06 ,, butyric acid. Ponte an nee 
Bee: 5 ae 13°6 — ,, peptonic matter. Dr. Macfadyen. 
_ Tosum up, in putrefaction water plays the part of caustic potash : ae . 
_ (KOH), ze, KOH = K + OH, and HW, O=H+OH. The putre- fA tee 
 factive microbe acting on water splits it up into H + HO, and renders ane 
possible both hydration and reduction. By this means we are able to ee 
_ explain the action of putrefactive microbes on complex organic bodies. 
Take for example leucin (amidocaproic acid), and its decomposition by ae 
_ ~ bacteria :— | od aa 
(J.), NH, | 7 
eae : mt 
q i a 
4 Leucin | + ao = NH, 4 OH (CH): (CH,);- CO, H. (0 se 
4 (CH 2), ee 
a j ; : ee 
@ CO, H | Oxycaprotc acid. oy eo 
a (2.) The oxycaproic acid acted on by a second molecule of H,0 ae). 
d becomes split up into methylene glycol and valerianic acid, szc : | pees 
oy.) “OH ; eit. 
‘ | , | yr 
: Ee Eee ; ae 
4 | + y= CH, (OH), + CH . (CH)3- CO, H. Sa 
os CH)s 
. CO, H Methylene glycol. Valerianic acid. 
¥ Oxycaproic acid. ar: 
, (3.) The methylene glycdl + another hydroxyl group (HO) Rae 
: would be further split up. into carbonic acid and hydrogen, stc: Ce 
x ae 2 H e Kags ek 
: Hi pe OR PESOS GiB ee 
Thus, like fermentation, putrefaction requires the help of the elements Analesis ee . 
of water, and is like it a hydration process. ap tee 
ou. We, can only understand anaerobic putrefaction, on the supposition - 9) 4) : 
3 that the bacteria can split up water into H + HO, and sorender possible oe ae 
_ both oxidation and reduction. | aia ee k ee 
These briefly stated are Nencki’s results with regard to the putrefactive Pe See 
products of albuminous bodies and the method of their origin. It Lg TE 
remains to add that the products from albumen and gelatine differ ; 
qualitatively and quantitatively. ae 
4 Gelatine in putrefaction yields no tyrosin, only leucin and glycocol. Ri 
__ Neither indol nor phenol are formed in gelatine; also the fatty acids. (1 a sae 
; formed are different. From gelatine we get acetic acidi; brome 8-)) 0 jes 
3 albumen, butyric along with some valerianic acid. i a We 
Dr. Walchli investigated the products in substances neither albuminous ee 
-. . nor gelatinous. . POROUS 3 tee 
4 Elastin, yielded NH; ; CO,; leucin, valerianic acid, and glycocol. | ae 
4 Mucin yielded indol, phenol, and butyric acid. Aas Sap v 
a These Fait are of great interest. The products of bacteria are apt to with digestion. © . 
__-vary both qualitatively and quantitatively, according to the soil in which vee 
_. they are grown. They also show that intestinal digestion may be in . Ke 
R ‘ 5 i i ‘ Yi, 
a ne 
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great part a putrefactive process. 


marked difference to be observed. ‘The hydration changes produced 


by soluble ferments are superficial, compared with those. occurring in 
In fermentation the albumen is converted into peptones. . 
In a recent work Wigand,* a professor of botany, states that putrefaction 


putrefaction. 


The methods he used were antiquated, 
Besides, he had committed 


occurs without the aid of bacteria. 
and could not lead to trustworthy results. 


himself to the theory of the spontaneous origin of bacteria in the cells — 


of plants, an illusion which a drop of ay decaberiy acid soon cep Ele 
(De Bary.) 

Baumann} first discovered phenol as a produet of proteid panreiene al 
and Brieger{ proved its presence in the large intestine of man. He 
found that the amount increased in septicaemia and peritonitis. 

Brieger’s observations led him and others to suppose that by estimating 
the phenol excreted we could arrive at conclusions of clinical value 
with regard to the putrefactive changes going on in the intestine. But 
the amount excreted is usually small, and varies greatly, aud four other 
aromatic acids have been obtained as putrefactive products. 

A certain number of bacteria produce sulphureited hydrogen from 
albumens. Holschewnikoff§ states that this occurs in egg cultures, and 
that all the commabacilli are so endowed. It may be found that in 
the digestive tract sulphuretted hydrogen is a metabolic product of 
bacteria. Sulphuretted hydrogen is readily absorbed by the blood, and 


_ the headache and giddiness occurring in cases of intestinal catarrh may 


be due to its poisonous action. 


Products of 
_ putrefaction. 


Reference will be made to the basic produets of putrefaction under 


the heading “ Ptomaines.” | ~ 
Whilst putrefactiy e decomposition has certain marked features biol + 


serve to distinguish it from other forms’ of chemical change, it is un- 


doubtedly the case that the products of this decomposition vary greatly. 


_Very many bacteria are capable of bringing about the change, and it is’ 





Whilst the splitting up by hydration 
suggests a close analogy to the action of soluble ferments, there is a 
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evident that, according to the degree of. functional activity they possess, — 


the splitting up-of the proteid molecule will vary in completeness. 
‘These bacteria must therefore be investigated individually as to their 


action, and the attempt made to determine what the products are in — 


each case. Putrefaction is such a rapid process that bodies formed in 
the earlier stages become broken up and disappear. I have mentioned 
the disappearance of tyrosin simultaneously with the appearance of | 
phenol and fatty acids. J would lay stress on the importance of this 
point in connexion with the investigation of putrefactive products that ~ 
are toxic. The exquisitely poisonous bodies are bases, and their origin 
would be more likely to take place before the proteid molecule fell to 
pieces. In cases of food poisoning, the food, before consumption, can 
only have undergone a very partial decomposition, | 


As regards the significance of the non-basic metabolic products, our | 


knowledge is very incomplete and inexact.. We do not know to what 
extent they are responsible for morbid processes in the intestine. All 
we know is that the same products that are found in the digestive tract 
can also be produced by bacteria outside the body. Additional facts 
must be gained regarding the nature and action of the bacteria 
normally present in the intestine. 








* Das Protoplasma als Fermentorganismus. 1888. 
t Zeitschrift fiir Physiol. Chemie. i 63. 
{ Journal fiir Prakt. Chemie., 17. 


§ Fortschritte d. Medicin. 1889. 


The formation of phenol, indol, &e., — 
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led to the supposition that these aromatic bodies were the main factors 
in hindering the further development of the microbes. pigeks 
Nencki was the first to suggest. this hypothesis. Wernich found that 


4 putrefaction was stopped by 0°05°/, skatol and 0°1°/, indol. The 
_ amount of these bodies present in putrefying mixtures is, however, 
_ smaller than that necessary to stop the process. They are also supposed 


to have a toxic effect on other bacteria, and to prevent their growth. 
If so, this. would explain the death of the commabacilli when grown 

with putrefactive microbes. 
make it very doubtful if the antiseptic action of these metabolic products 
is so marked as was at first supposed. He comes to the conclusion 
that free acid, excess of alkali, and carbonic acid play an important role 
in preducing the antiseptic etfect. Our knowledge is in a transition 


stage, and further inquiry is necessary. 

4 

Bees Ptomaines. 

4 ; Rite 7 ; 

a The ptomaines are basic compounds which are formed in the decom- 
ae Sie’ A . 

- position of proteid bodies. 


_ Arising as they do out of the most heterogeneous animal and vegetable 
substances, their number must be very great, and it is not to be 
-_- wondered at that our present knowledge regarding them is still so crude 
and incomplete. The group of ptomaines of which we have most 
knowledge are the putrefactive or cadaveric alkaloids. Those which 
have been isolated vary in composition and action. Some are highly 
toxic, others very slightly so or not at all. A certain number give 
reactions similar to those of the vegetable alkaloids, and produce analo- 
~~ gous physiological effects. This renders their study of great importance 
to toxicology. That they can arise from the action of bacteria brings 
them within the circle of medical investigation. 

o. While Nencki was able to demonstrate the metabolic products arising 
_ from putrefactioa generally, our more perfect methods enable us to 
investigate the products of zndividual bacteria, and to determine what 
these are. Also, by the slow accumulation of facts and their final 
' correlation, to answer questions*such as these :—Are there specific 
_ products associated with specific orgauisms ¢ Doany of these products 
produce toxic effects of a specifie nature? Are such toxic bodies 
formed by the pathogenic bacteria? If so, do pathogenic bacteria 
form specific ptomaines ? Do they supply a link between the microbe 
and the symptoms which follow its introduction into the body ? 





J POSSE: 








There are three possible theories, as to the means by which bacteria 
produce their pathological effects within the animal body : 

q 1, That they act mechanically. A wholly insufficient explanation. 
= 2. That they use up nutrient material, the assimilation of which 
4 is necessary for the healthy metabolism of the body. This does 
Re not suffice to explain the phenomena. 

a - 3, That they produce poisonous metabolic products which act 
4 on the body independently of their reproduction and nutrition. 
ne This theory has much to be said in its favour. — ( Fraenkel.) 

a Jt has been proved that the bacteria produce complex chemical 


changes, and Nencki’s researches show that these changes (é.g., the | 


__putrefactive) go on inside as well as outside the body. But such meta- 
_. bolic products are not formed in sufficient quantity in the body to 
account for the symptoms of disease. - The discovery of ptomaines, 
and amongst them bodies toxic 1n minute doses, has encouraged the 


hope that in them we have the actual causes of disease. So firmly has 


The recent investigations of Sirotinin 


SO eta 


Radi taete My ghee 8 

NeERe tipearek a EGR yD 

é ee beet UF yess 
EA Teck ey, x 


Wit 
¥ \ 


rm APP. B. No. 6. , “A és 
On the Chemical 


Changes pro- 
duced by') Oe sacs 
Bacteria in Lo ede 
Albumensand 
Peptoness=by" ) a ag: 
Dr. Macfadyen,» 
‘ \ a ia 
é yee 
es. 
ey 
\ re io Ps 
Ae ht 
Se 
ow 








Ptomaines, 
t + 
t 
a i 
} Oe 
. if “4 a 
\ a is YJ 
Boer a 
Bee, 
KG 
i eee 
a 
1a vey £3 
NG 
eas 
Deny Pre. 
‘ we es 
their part in Sosy 
morbid pro- | Baek 


cesses? ... 





APP. B. No. 6. 


On the ‘Chemical 
_ Changes pro- 
duced by. 
Bacteria in 
Albumens and 
_. Peptones; by 
Reh DLs Macfadyen. 


_ . Enumeration of 

















. Brieger’s re- 
searches 





aes theory taken root, that with many it has become a mental habit— 


an idée fixe. Hence “‘ ptomaines ”’ have been thought of as serving to 
explain— ¢ | 
1. The poisoning of the system from wounds. 
2. Poisoning by the consumption of unwholesome articles of food. 
3. Acquired immunity. 
4, The action of pathogenic microbes, 

Do the pathogenic bacteria produce not only alkaloidal toxic bodies, ~ 
which differ from the ordinary Paiieoht oe alkaloids, but differ also 
amongst themselves ? 

The Jirst step in such an inquiry is the ie ssuisaron of the putre- 
factive alkaloids. 

Panum* was the first to isolate a chemical poison from putrid matters, 
which produced curari-like symptoms, and an inflammation of the small 
intestine. 

Bence Jones and Dupré} discovered in putrid liver an alkealoidal body 
which they named “ animal chinoidin.”’ 

Then Schmiedeberg and Bergmann{ found in putrid Sie - sepsin,” 
which was poisonous to dogs and frogs. 

Zeulzer and Sonnenschein§ separated from the human cadaver a ee 
which behaved like atropin; and Rorsch and Fasbender, | a base re- 
sembling digitalin. Other workers isolated a variety — of cadaveric 
alkaloids, The most active worker in this field was Selmi, an Italian 
chemist, whose researches were in his time of signal service to medical 
jurisprudence. In the celebrated case of the “widow Sonzogno, of 
Cremona, who was supposed to have been poisoned, the experts, after 
exhuming the body, found morphine. Selmi was able to show 
conclusively that the supposed morphine was in Yeality a ptomaine. 
Unfortunately Seimi never succeeded in isolating a pure ptomaine; all . 
his extracts were syrups, non- crystalline. Many recent observers have 


extracted from blood, meat, ucine, &e., toxic bodies which they call 


ptomaines. As Brieger points out, all such researches, which are held 
to have proved the existence of ptomaines, are based on chemical 
reactions and. animal experiments. In none of these cases has the 
toxic substance been isolated as a chemical entity, and its constitution 
ascertained. 

It was Nencki** who first isolated from putrefactive matters a basic 


body in a state of chemical purity. From oe gelatine he ex- 


tracted a crystallisable body, collidin, C, H 

Collidin was the first pure ptomaine asolatpd, 

The most important contributions to our knowledge of the basic. 
products of putrefaction have been made by Brieger. +t The three car- 
dinal points of his so eminently successful investigations were these :— 

1. In no body separated must the index of chemical purity, the 
erystalline form, be lacking, so that chemical analysis may be 
possible. 

2. What are the shysidlupioat properties of this chemically Bare 
body ? 

3. Out of what meee Se aha is it formed ? 





* wirckou! s Ponte rol 60. 1874. 

{ Zeitschrift fiir Chemie. 1866. 

{ Medic. Centralblatt. 1868. 

§ Berliner klin. Wochenschrift. 1869. 

|| Berichte d. d. chem. Ges. 1874. an 
{| Sulle ptomaine. Bologna. 1878. Ves ot 

** Ueber die Zersetzung der Gelatine. Berne. 1876. 
tft Ueber Ptomaine. Berlin. 1885-86. 
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_ We should expect that the basic products would vary with the App. B.No.6. 


different bodies acted upon. Brieger found that only in the first stage On dna Chenieee 





of putrefaction the poisonous products formed. After eight to ten days Changes pro; | | 
Be hich €C : . duced by py 
_ at higher temperatures, he could find, beyond ammonia, no toxiC Bacterinin = 
g ‘products. Albumensand 
mt : Peptones; by 
_» Lappend an abstract of his results :—: Dr. Macfadyen. 
4 ‘ = : ‘ , in digestion; 
a A. Pétomaines formed in the digestion of fibrin. asin ig ihe eae 
4 In the early stages of the decomposition of animal substances, and 
__ pefore any profound disintegration has taken place, he found toxic 

___ properties developed. The very first product of proteid metabolism — 

: peptone—produced toxic effects when injected into the blood. Fibrin 

: digested at body temperature with gastric juice, yielded a toxic extract 

_ —peptotoxin. It killed frogs and rabbits. It could not be isolated out 

of undigested albumen. There were no signs of putrefaction in the 


. fnid. : 
-.--Jt is very difficult to understand the presence of such a poisonous 











3 ‘ property in peptones, much more so to explain its origin. 

= Be Ptomaines from putrid meat :—e.g., horsetlesh. 

: _._ Brieger isolated a erystallisable body salt having the empirical formula 

© Ce Hy, Nz. Tt was named neuridin from its relation to neurin, 

ee 20, Fj NO: 

= This is the first diamide isolated out of animal tissues, and seems to 

- ‘be a common product. — ; 

es 7 Tt is non-poisonous. Chemically it consists of equal molecules of di- 

and tri- methylamine. | | 

= Neuridin is not the only basic product in meat putrefaction. After 

its separation, the residue exerts a tovic action, and from it was ex- 
fracted the base newrin. Neurin produces toxic symptoms, of which the heey 
chief are salivation, dyspnoea ; acceleration, and then slowing of the sto 
heart’s action; intestinal peristalsis, and diarrhea; finally, convulsions regee 

| ~and collapse ending in death. (Rabbits were the most susceptible.) | eye 

- Brieger further discovered a most interesting fact, viz., that atropin ‘era 6 Ss 

4 is a\ powerful antidote for neurin. All the symptoms have a close — eek 

resemblance to those produced by muscarin. The formation of neurin, i 

by the action of putrefactive microbes, out of nitrogenous bodies, is a od ae 

E- fact of great importance. It helps us to understand how easily chemical eat 

change could give rise to highly toxic compounds in the body. | i ee 

© “ Neurin is not to be confounded with cholin (Cs H,; NO,). Cholin ig GS 

produces an intoxication only in very large doses. ) ees icp AN 

4 Cholin is an oxy. ethyl. ammonium base, — . ie | a ae 

ees (CH,),.N.OH., C, H,. OH. | ee 

= ae 

4 Neurin is a vinylammonium base, Rar 

a 1 FE RR 

> an ; (CH3)3 ° Cy H3 N e OH. ‘ ar 


y oe es Vinyl group C. H; = ech 


4 In studying the production of these poisonous alkaloids, we must ENA 

f _ wnderstand the structure of cholin and its compounds. Cholin is widely ie 

distributed in the animal body ; it was first discovered in the bile, . 4 

y hence its names cholin or pili-neurin. It is found in the brain and the a 

a yolk of egg, and in these enters into the formation of a compound Be sh 
¥, 








i 
\ 


. App. B.No.6. called decathin (Protagon) Cyy Hgg NPO ,. Lecithin may be regarded | 
On the Chemical a8 a compound of cholin, with glycerine-phosphoric-acid and fatty acids 


a oe aan (palmitic and stearic). Cholin is strongly basic. If we oxidise it with _ 
_ Bacteriain nitric acid, we obtain the poisonous alkaloid muscarin, Cs Hy, NOs. 
., Allbumens and 


dete Further, by the action of hydriodie acid and silver nitrate on cholin we 
 Peptones; by dap task ‘hee 2 Me Ru ny. eh ue - 
_ Dr. Macfadyen. obtain neurin, C- H,. NO. just as Brieger obtained it in cadaveric 
ae ee abe ACES US aot, Hae 
et putrefaction. Cholin arises in the heginning of cadaveric putrefaction 


As 
5 








/ and neurin Jater on (5-6 days). i , 
+ oe Having regard to the wide distribution of lecithin in the animal body, 
ete. we may suppose that cholin arises from its decomposition. a 
Same _ The neurin could arise out of the cholin, by the separation of a a 
Bee ras molecule of water. is 
ee Cs Ais NO, = C; Hj; NO + H, O. a _ 
ee Nye K Cholin. Neurin. a 
ia 
Bea) Muscarin could form from cholin by simple oxidation :— a 

iad Saar * C. Hs NO, + O a Cs Hi. NOs. ie 


Thos by splitting up lecithin we obtain cholin. And up to the 
present cholin has yielded two poisonous alkaloids, neurin and 
muscarin. By oxidation of cholin a base can be formed having the > 
formula C;H,, NO, = betain or oxyneurin. . Ome 

From these chemical considerations it will be seen that there exist 
widely distributed in the animal body, organic substances which, by the — 
_ | action of bacteria, might easily yield toxic ptomaines. | 
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; 7 | } 
Poisonous symptoms in the human being have vecurred from the 
consumption of fish. ‘This led Brieger to examine fish for ptomaines. 
Ee succeeded in obtaining a toxic base isomeric with ethylene-diamine, % 
C,H, (NH,)o. After its separation the residue yielded a syrupy fluid, . - 
analogous to muscarin in its action, Minimal doses produced in rabbits 
salivation and lachrymation, contraction of the pupil, profuse diarrhea, 4 
incontinence of -urine, convulsions, and | in the end death. A third A 
| ptomaine obtained by him, gadinin, was nonpoisonous. x “s 
: . ea. a 
D, Ptomaines from cheese. NG 
Brieger obtained from cheese bodies probably identical with neurin a 
and trimethylamine. = 
From cheese Vauvhan* obtained the toxic body, tyrotoxin. He was - a 
also able to obtain tyrotoxin experimentally by inoculating milk with ‘a 
the butyric acid ferment. re a 
"in gelatine; E. Ptomaines from putrid gelatine. Lae ! a 
Beet Brieger isolated from putrid gelatine a large quantity of neuridin, ‘Ny 
fe _. dimethylamine, and a syrup which acted like musearin, Cy ia 
As regards putrefactive alkaloids and their study, the important step 4 
ay | in advance has been isolation of some of them as pure chemical bodies. a 
eae er Further, with such pure ptomaines Brieger has been able to produce 4 
highly toxic symptoms, ¢.g., the action of neurin on rabbits. Wealso ~~ “ 
find that they can easily arise from the decomposition of complex organic * 
bodies such as lecithin and cholin, indeed they must be formed from 4 
complex organic bases. We are able, by purely chemical means, to a 
split up cholin into poisonous bodies ; how much greater the capacity a 
of a living cell. 2 | q 
eNaitase £ Ry ae 2 


eS ; * Archiv. fiir Hygiene. Vol. VII. 








- From the human cadaver Brieger isolated the following basic bodies, AP Pu 





_ which are to be regarded as distinctively cadaveric alkaloids :— On the Chemical 
Steet oe ee prot M5 \" eth 
‘ ery uced by kt Se 
“4: % umensand = > 
Cadaverin = ‘Cy Hag Ne: i, Dee acer ae 
Putrescin =; Cz. He No: Co ee 
4 12 2 y nai 
Saprin - - Cs Hyg Nz. oe 
e ° Y i Si 
_ Trimethylamine (CH3); N. | See 
Mydalein. 


The majority of these cadaveric ptomaines are diamines, and are 
not of very complex structure. In this respect they differ markedly 
' from the vegetable alkaloids. The latter are much more complex, and 
almost all contain a pyridin nucleus. The majority of the cadaveric 
alkaloids are nonpoisonous, cholin and trimethylamine produce intoxi- 
ation only in very large doses; but mydalein has quite a specific 





we. 


_ s 


Asan 


F ‘action. | | - 

4 Five milligrammes of mydalein produced the following symptoms in Pa 
__acat: profuse diarrhoea and vomiting, increased flow of saliva, persistent Baer”, 
licking with the tongue, dilated pupils, and lachrymation, and the paws (i cea 
4g were covered with sweat. The animai lay down and became lethargic oR nam 
yy for atime, then it suddenly jumped up, again to collapse. The hind oe) 
legs were paralysed, and death was ushered in by torpor. 

.. Post mortem.—Heart in diastole. The intestine partially filled with ak ae ae 
a thin fluid secretion, and the mucous membrane slightly injected. ; i aR en 
One fact has been omitted from its proper place. In Wilhelmshafen gas 
_anumber of people were suddenly seized with the symptoms of acute : 

__ irritant poisoning. It was found that they had all partaken heartily of 

certain mussels for which the tewn is famous.  Brieger found in : 
mussels taken from the same bed a base which he regards as the specific 
poison, mytilotoxin, C, H,; NO,. It is highly toxic to animals. ? 
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From the same mussels he extracted betain, the base closely allied to 
— cholin. 




















. F. Ptomaines from cultures of pathogenic bacteria. in pathogenic. m 
- ; ; cultures 3) 3 0%) ; 
aa “Tf certain diseases are to be regarded as the outcome es pe ee 
“ poisoning, induced by microbes which have penetrated into the " 
oe “ body, the toxic principle must be capable of isolation.” ee 
| : . : OH a ad 
5 If the pathogenic bacteria are capable of producing ptomaines, it i Nees 
a ~ is not to be supposed that they will do so on every soil in which they Bie anes. 
. ave grown. They will only produce ptomaines in certain media, and eh ee 
° CRD ° ty aot Aa 
» under certain conditions, e.g., in meat broth. , Beieos 
a a ° . Z ¢ te % iid 
E Brieger searched for ptomaines in the cultures of several pathogenic © <0 Ar ae 
microbes, with these results :— | tepshy A Shae 
ss . Ae Re 
Been 1. Staphylococcus pyogenes aureus.—He obtained ammonium ae 
a chloride, and xanthin derivatives, but no toxic body. ‘The oa ee 
micrococei produced little or no effect on glycogen. ae 
2. Streptococcus pyogenes.—He only obtained. trimethylamine.) :.° 9 7 a, ae 
* 4 *y ° y ° ° ‘ ae fad 
eae 3 « Tetanus bacillus.’— From an impure culture of this bacillus i = : 
ee a basic body was isolated. by Brieger ; it produced tetanic spasms ae ae 
: +n mice. It must be mentioned that the microbe supposed to nae 
‘a produce infective tetanus has not yet been isolated, as recent | 4 aN 
d. _research has shown. ‘ 
ie . 
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_ ptomaine, and the circumstance is suggestive that the chemical mechanism 





We Bacillus of typhord fever (Koch- Bherth). ailkats its cutee 4 a 
Brieger obtained a specific ptomaine, typho- -toxin, i... @ basic body — a 
not hitherto found in cultures of other bacteria. It was formed in 4 
meat broth after 8-14 days, and at a temperature of 37°5-38° Cs a 
The amount produced was small, and its appearance under such 

, conditions is by no means constant. | a 


Hoffa* found that from cultures of anthrax in meat-broth he could 
isolate a substance, toxic to frogs, rabbits, and guinea-pigs. This body | 
cannot be considered as in any way associated with the specific pathogenic — 
properties of anthrax. It would be rash to say that the anthrax bacilli | 
produce a similar substance within the body. Further, the effects on . 
animals were distinctly due to an intoxication, and anthrax cultures 
when injected in large amount never produce intoxication symptoms. 





Nicati and Rietscht isolated by chemical methods a body from cultures 
of Koch's commabacillus. It produced toxic symptoms in animals. 


bye 
Me 
%\ 
Pe 


Berdezt states that this substance is only produced in small amount, 
and that he obtained similar toxic results with cultures of Finkler andi 





Prior’s commabacillus, and with cultures of bacillus subtilis. It is clear 7 
tbat we have here to deal with, not a specific product, but in all E 
_ probability a putretactive ptomaine. s 

Kutt§ found that the ‘blood of a euinea-pig, dead from malignant a 
oedema, injected into a horse caused death. No bacilli were found in, 
the tissues, but pathological changes had occurred-in the blood, which - 
he suppcses were due to a chemical poison. ia 


bs 





Fraenkel and Simmonds|| have stated that they were able to produce 4 
the typhoid process with pure cultures of the Koch-Eberth bacilli, 
But after injection the bacilli disappear very quickly from the blood of 4 
the animal (Beunner and Peiper),4/ and Sirotinin’s** experiments prove | e 
_ that positive results are due to an intoxication and not’ an infection, . 
since sterilised cultures produce the same effect as living cultures. 





Brieger has lately found an abundant production of cadaverin in = 
cultures of Koch’s commabacillus. Cadaverin is a typical putrefactive 
hea 


with putrefactive and pathogenic bacteria may be the same. 





According to the latest observations of Hueppe, the production eh 
ptomaines goes on very rapidly in egg cultures, and the amount pro- : 
duced is larger than in meat broth. This statement, however, eration: 
confirmation. : y 


With regard to infections arising from wounds, ptomaines have been 
mentioned as the possible causes. But no one has yet isolated any, 


‘ 

or adduced any experimental facts in support of the statement... Nor | a 
has anyone succeeded in producing De, with the chemical products or 

bacteria—so far as I am aware. ae 

A discussion of the chemical theory with respect to acquir ed immu- 


nity must be reserved for the next report. 








2 Ueber die Natur d. Milzbrandgiftes. Wi Ebeline - 1886. 
} Recherches sur le cholera. Paris, 1886. 

ft Brit. Med. Journal. 1885. 

§ Jahres bericht Thierarzneischule in Miinchen, 1884-85. 

|| Zeitschrift fiir Hygiene. Vol. LI. 

§| Zeitschrift fiir Hygiene. Vol. IT. 
*“* Zeitschrift fiir Hygiene. Vol. I, 
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_ The baste bodies resulting from the metabolism 


1 sis : of bacteria are as 
4 follow (the formule are only empirical) :— . i 


I. The semple organic ammonias :-— 





By Methylamine + - CH. (NH,). 

é Brit Di-methylamine - - (CH,); .NH. 

| Tri-methylamine — - - (CHs)3.N. 

. Kthylamine r - CO; Hs. NH. aie 
4 Di-ethylamine . - (C, Hs), - NH. 

2 -Tri-ethylamine " - (Cy Hs); -'N- 


A base like Ethylenediamine* Cy Hy. (NH3,)>- 


Il. Complex bases :— 
, Cholin - - - CO, Hy; NO,. 
Neurin® : - C, Hy; NO. 
| Muscarin® - - 0 O,' Hy, NOge a. 
- Betain - - - O; Hy, NO: | , 
Methylguanidin : sa EL. Na: 
Gadinin = = - C, Hy, NO. 


TI. The Cadaverie ptomaines as yet isolated --— 





4 ~ Cholin : : - G, Hy; NO,. 

‘¢ Neuridin - = = Cs Hy, IN5, 

+ : Cadaverin - - - Cs Hyg No. 

 Saiee Putrescin = - EES REY Cres c He 

4 Saprin + r - Cs Hyg No. 

: Trimethylamine - - (CHs)3 .N. ‘ 

f Mydalein.* 

. . [| Leucomaines (Gautier).t The name is applied to all those bases which 
are formed in the body during life, as part of the normal metabolism, e.7., 
4 xanthin, kreatinin, &c. They are also found in urine, saliva, &c. 
-. Gautier has injected urine into the blood of animals and produced 


Recent research tends to show that a great part of 
cases is due to the ash of the urine: the sodium and 


es 


- toxic symptoms. 
the effect in such 
potassium.t | 

- The complete investigation of ptomaines implies an accurate chemical 
analysis of their constitution, so as to be able to give a. rational formula 
of that constitution. 

- Before this is accomplished, we cannot 


knowledge as to the action of bacteria within the 
split these metabolic products. The structure of these 


hope to gain an accurate 
body, z.e., out of what 


Ea TRS a NS ee 
7 ee s- Tew 


compounds they ; 
bodies can be learned when we are able to prepare them synthetically, 
The most encouraging achievement in the ptomaine field, since the 






chemical isolation of these bodies, was made in 1886, when Ladenburg 
_ prepared cadaverin synthetically and proved its identity with pentame~- 





: . thylenediamine, C; Hig No. 

é. Further, by quick distillation he transformed the non-poisonous 
-_ cadaverin into the toxic piperidin C; Hy, N. 

3 sees iavabane ialeee tbe mnin ea 
7 * These are highly toxic. — 

+ + Sur les alcaloides. Paris. 1886. 

a + Zeitschrift fiir klin. Mediem, 1889. 

. § Ber. d.d. chem. Ges. 1886. 
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. 2 - Not yet effected | 
for ptomaines of 
> specific disease. 


on a certain radical, the addition or abstraction of which may change the — 


_ that other intoxications are produced also by chemical products, and 





’ 


The above facts are of great importance. By successful syntheses, 


we may hope by-and-by to understand out of what organic compounds | 4 


the bacteria form such bases in the body. The conversion of cadaverin 
into piperidin shows how, by a simple chemical process (the splitting i 
away of NH;), a toxic can arise out of a non-toxic body; and how it 


would be possible for the bacteria, by inducing a similar chemical change 
within the body, to cause the origin of the most highly poisonous animal 
substances. We have seen how, by the oxidation of cholin, a poisonous ~ 
base arises, muscarin. The toxicity of a substance very often depends - 


whole physiological action of the body, e.g., Stalnikow* has pointed out 
the significance of the hydroxyl radical (HO) in various poisons — 
(morphine, phenol, resorcin, &c.). If one exchanges the hydro-oxyl for | 
an indifferent sulphuric acid group the toxicity is lessened and vice versd. 
Brieger has suggested that ptomaznes be used as a generic term for all” 
bacterial basic products, and toxine for those of a toxic nature. iM 
All the investigations with regard to ptomaines have been made x 
with dead matter. No ptomaine has yet been isolated from the living 
body, and in the present state of our knowledge it would be rash to say 


that in both cases the products were the same. Our methods for the 


isolation of ptomaines are still very incomplete, and where unstable 
organic compounds are under consideration the difficulties are great 
For example, cholin is a very unstable body, and it, according to Brieger, 
is the nucleus of raany ptomaines. It has been suggested that the ~ 
chemical processes employed may account for the formation of some ~ 
of these bases, e.g., by the action of chloroform and an acid on proteid 
bodies. Guareschi, however, states that, from decomposing fibrin he — 
has obtained the same ptomaine by the action of chloroform in the — 
absence of, as well as in presence of an acid. Akg 


‘We must carefully distinguish between an infection, and an intowi- 
cation. Many parasitic bacteria can, under certain conditions, produce 
an intoxication, but the condition induced is not transmissible from 
animal to animal, as is the case with the infectious bacteria. No one 
has succeeded in reproducing an infectious disease by the injection of —— 
bacterial products alone ; such effects as have been produced have been 
due to an intoxication, not to an infection. We are still ignorant as to 
the special properties in virtué of which pathogenic bacteria produce 
disease within the body. With regard to the intoxications which arise 
from the consumption of unwholesome food, they are probably caused 
by the chemical products of bacteria. The toxicity of cheese does really = _ 
seem to depend on the base tyrotuxin. Therefore we may conclude 


that their isolation is only a matter of time. Y 
The formation of specific ptomaines by pathogenic bacteria: is a 

problem to be solved in the near future. As yet we have only separated __ 
afew of the putrefactive alkaloids, the majority of which are non- 
poisonous, and those separated from cultures of pathogenic organisms 
are of similar constitution. It is a feasible hypothesis that ptomaines 
may be formed indirectly, z.e., by the interaction of two or more of the 

bacterial products. The best media for testing the metabolic activity 
of pathogenic bacteria would -be native albumens, ¢.e., bodies nearest in 
constitution to the animal organism, : 
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* Zeitschrift fiir physiol. Chemie. 1883. 
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s The chemical changes produced by Bacteria in Albwmens and Ga te Ae ee 
he Peptones. dhe ice 7a 
ae Bacteria ims ais) 
_- _ I propose now to give account of the work done by me for the Local Pe a 
Government Board in 1888-89. Dr. Macfadyen. 


__'‘fhis research was undertaken in further 
changes effected in proteids under the influence of bacteria, of the 
manner in which proteids are broken up, and of the nature of the 
resulting products. By using pure cultures of several bacteria, I sought : 
also to find oat how far these products differed from one another, and 
if any of them might be regarded as peculiar to particular organisms. 





- The foregoing pages will have made clear the importance of this line 
of investigation. | 

_ The subject being still in an elementary stage, has presented many 
_ technical difficulties. It has been necessary to begin with the simpler, 
__ and advance gradually to the more complex problems. ) 

____ Insubmitting the results of my year of work, it will be understood 
_ that they are of necessity incomplete, and that the investigation is still 


in progress. 
Microbes 
: 1. 


representing three great classes were employed :— 

Putrefactive micro-organisms. 

» 2. Pathogenic micro-organisms. Anthrax bacillus. | 

Re 3. Non-pathogenic micro-organisms. Scurf bacillus (Klein). 

The culture media employed.—l. Albumens.—The difficulty of 

sterilising a native albumen is great, and it was therefore decided to 

conduct the present series of experiments with a derived albumen. 
 Alkali-albumen was selected and was prepared as follows :— 

- To the white of an egg were added 20 volumes of distilled water. 
This was well shaken and strained. After filtering, a solution of caustic 
soda (0°5 per cent.) was added in quantity sufficient to form a non- 
coagulable albuminate. The reaction was tested, and if too markedly 

alkaline, the alkalinity was reduced by addition of acid phosphate 

‘of potash. The result was a 5 per cent. solution of albumen. © By this 
means we obtained a liquid albumen which could be easily sterilised. 
The solutions were each placed in the steam steriliser for five minutes | 

on three successive days. 

The albuminate was also prepared in another fashion. The egg 

“albumen was placed in a graduated glass cylinder, and to it were added 

- a solution of caustic soda (1 per cent.) and distilled water in these pro- 

portions: 5 C.C, albumen + 3 C.C. alkali solution + 2 C.C. distilled 

water. After thoroughly mixing, the fluid was sterilised at 95-98° C. If 
successful a clear consistent culture medium resulted. (Rosenthal and 

Schulz.) I found, however, that L obtained better results with the former 


solution. 

Il. Peptone Solutions —These consisted of peptone | per cent, and 
2 per cent., sodic chloride 5 per cent. The reaction was rendered 
neutral or faintly alkaline with sodic carbonate. 

All the bacteria grew in these media, and the better tn, the more 


concentrated solution. 
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Experiments with the group of putre active micro-organisms. 


A. Flasks containing each 100 C.C. of the albuminate (4 per cent.) 
__ were inoculated from decomposing albumen, and placed in the incubator 
at 21° C.. They were examined on successive days for decomposition 
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App. B. No.6. products. ior the first three days peptone reactions were marked. an 
On theChemical After the third day these became fainter, but never entirely disappeared. 


eat ih pro- The first important change noted was an abundant production of leucine 
uced by | 


"Bacteria in and tyrosin (2nd—8rd day). At the same time ammonia, carbonic acid, 














hey ee Remainder.—Leucine. No peptones or tyrosin. 


_ Albumensand and sulphuretted hydrogen were given off. On the fourth day indol was — 


Pept 3b 3 ‘ 
‘ Dr. Macfadyen. detected, and by the seventh day the indol reaction was most marked. 


acids, indol, and traces of phenol. Butyric acid was the chief fatty 
acid., Leucine was still present in the fluid, and a trace of tyrosin, also 
peptones. | | uy 


B. A series of ' flasks charged and inoculated in similar fashion, were 


beginning, again persisted. Leucine and tyrosin appeared abundantly — 
on the second day, as well as NH;, CO,, and H,S. On the third 
day the indol reaction was most marked. On distillation after lapse 
of a fortnight there were detected indol and skatol, butyric acid, vale- 
rianic acid, and phenol. | ) 
By the 14th day tyrosin had disappeared. 


albuminate, viz., 2°65 per cent. This was inoculated in similar fashion, 


with this difference, that after 14 days the peptones, as well as the 
_. -tyrosin, had disappeared, and there only remained a trace of leucine. 


microbes :— | | 
_(1.) A 5 per cent, albuminate at 21° C, gave :— _ 
: 1. Peptones. e 


2. Leucine and tyrosin. — 
8. NHs3, COs, and Hy S. 


- “4 : 4. Indol and phenol. 


? 5. Buatyrie acid— 
- Remainders.— Leucine, tyrosin, and peptones. | 
(2.) A 5 per cent. albuminate at 35° C. gave the above compounds + 
skatol and valerianic acid. . ) sey 


_Remainders.—Peptones and leucine. No tyrosin. | | 

(3.) A 2° per cent. albuminate at 35° C. gave the same products 
as In (2.). 7 Soeichte ts 

Thus the completeness of the decomposition depended on certain 
external conditions, viz. :—the concentration of the fluid, and the tem- 
perature. It is easy to understand that in a fluid containing different — 
microbes, the conditions for growth and development will not be alike 


favourable for all. Some will be most active at. a low, others at ahigh 
temperature. Any variations that are made in the temperature will 


favour some microbe at the expense of another. 


Specialised. The next point was to investigate the products of particular putre- 


factive bacteria. | ; 
I isolated from putrefying albumen a micrococcus and a bacillus, 


saats A. Alkali albuminate (5 per cent.) + putrefactive micrococcus was 
| incubated, at 21° C. Again the first products were peptones followed 

by leucine and tyrosin; NH;: CO,: and H,S. On the fifth day 

indol reaction appeared. On distilling after lapse of ‘a fortnight, I 

obtained indol and butyric acid, but failed to detect phenol, skatol, 


‘ 


After distillation on the 14th day the products obtained were fatty — 


incubated at 35° C: The peptone reaction, which was present at the — 


aud incubated at 35°C. The results were the same as in series B., 


To sum up: the results were obtained with a mixture of putrefactive | 





C. It now occurred to me to use a more dilute solution of ‘the. 4 





\ ; ea pores i 


_ or valerianic acid, There remained an unchanged remainder of peptones, App. B..No. 6. _ 
‘leucine, and tyrosin. : , 


Fi . On the Chemical _ 
iG B. A similarly prepared series of flasks were incubated at 35° C. pee hee 

____ -Lhe micrococeus did not grow well at this tempera ture. Bacteria in 
oe . Albumensand = 
a C. A 2°5 per cent. alkali albuminate + putrefactive micrococcus Fern eh oe 4 
was incubated at 21° C. Same results as under A. Os 


- D. Ad per cent. alkali albuminate solution + the putrefactive bacillus : Bebe 
was incubated at 21° C. oe 





- Products :—Peptones; leucine and tyrosin; NH; CO,, and H,S.. Pay oe 
. _ On the third day indol reaction appeared. On fourteenth day I distilled — yee 
. _ and obtained indol, butyric acid, valerianic acid, and phenol; no skatol. me 
M4 a Remainders :—Leucine, tyrosin, and peptones. roe } 





_ E. A similarly prepared flask was incubated at 35° C. ~The bacillus ’ ee 
grew well and gave same results as under D. ey Bega 


_F, A 2-5 per cent. solution of albuminate + the putrefactive bacillus AS ae ‘ : 
was incubated at 35° C. EEN ee 





a 7 ° ° ° ’ A 3 2 Pisa yl jathe 
_ Again similar products, but the remainder contained no tyrosin. ne eo SE 
— To sum up :—The putrefactive micrococcus gave no phenol, skatol, ere Re 
oe or valerianic acid. ‘There were remainders of peptone, leucine, and Ss 
a ; ° : Na 
ie tyrosin. ves Ao 
o: The putrefactive bacillus gave valerianic acid and phenol, but no ee Ng 


skatol. Remainders of leucine and peptones. No tyrosin. 
_ The activity of the bacillus was favoured by the higher temperature, Pe 
that of the micrococcus was hindered. er a 
oe. These experiments show that the putrefactive process is not the same hae 
with particular microbes as with a mixture. The more complete decompo- 
¢ sition of albumen occurs with a mixture of micro-organisms. The com- 6 Ca 
9 _ pleteness of the decomposition varies also with different bacteria, and Re eee 
_ with the concentration of the medium. ‘The temperature-conditions for ie 

; the microbes vary. Be eee 3 
I found it was not advisable to continue the experiments longer than 
fourteen days, as at the end of that time the bacteria were hinderedin' = 
their growth. | a 
The micrococcus and the bacillus I isolated from putrefying albumen | Mg 
- were aerobic, but the experiments detailed above lead me to the con- ~ ae 
_,. elusion that anaerobic were also simultaneously present in the putrefying cc ee 
a albumen from which I isolated them. The reason for drawing this . 
~___ gonclusion are as follows :—the aerebic bacteria which were isolated do 
- not, acting per se on albumen, produce the more complete decomposition | 
that. occurs when albumen is inoculated with putrid albumen. The x, eae 
more complete decomposition that occurs in the latter case could be | oa 
accounted for by the simultaneous presence and growth of anaerobic ae 
bacteria in the putrid albumen. It still remains for me to make the 
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necessary anaerobic cultures, in order to prove the rightness or wrong- | ye 
_ ness of this hypothesis. | ie 
% Neither of my bacteria gave skatol. The bacillus was the more ie 
; active, though even it did not succeed in completely breaking up the att 
-_-peptones. Thus the aerobic putrefactive bacteria differ amongst them- 


selves as regards chemical activity, some being more, others less active. fae 
How does the process differ qualitatively and quantitatively in each Ca: 

| case? What are the specific products of the several bacteria? What 

a effect have the products on their producers? What is the function 

3 of the anaerobic bacteria? All these questions are suggested by the 

above results, and only after further research may one hope to answer 

them. At any rate the complete decomposition is a mixed result. ‘The 
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effect of the putrefactive chemical products on the microbes must. be 
deferred for consideration on another occasion, in order to find out in how 
far they hinder the growth of the microbes that produce them, and 


whether the chemical products of one microbe can hinder the develop- . 


ment of another in the same culture fluid. | | 

It was next sought to determine the presence or absence of alkaloidal 
bodies (ptomaines) in the fluids in which bacteria had been growing or 
were growing. 

The experiments were carried out by the Stas-Otto process. 


To the decomposing albumen was added twice its weight of spirits of 


wine: and then the fluid was acidified with tartaric acid. The mixture 


was digested at a gentle heat. After cooling the residue was filtered, and 


the filtrate concentrated, once more filtered, and evaporated to a small 


bulk. After extraction with alcohol, the remainder was dissolved in 


water, and shaken up several times with ether. , 
This ethereal extract was preserved for examination. We will call 
it A (acid). ere i oh 
The watery remainder was made alkaline by the addition of caustic 


‘soda, and was afterwards shaken up with ether repeatedly = B 


(alkaline). 


The remainder from B + ammonium chloride and extracted with | 


ether = C. 7 

The remainder from C was extracted with chloroform = D. wed 

(1.) 500 C.C. alkali albuminate solution(5 per cent.) were inoculated 
with a mixture of microbes. This inoculated fluid was then incubated 
at 35° ©, and examined on the sixth day by the Stas-Otto process. 
The only positive results I obtained were with B, z.e., with the alkaline 
extract. It yielded on evaporation an oily fluid, of strong smell, and 
which gave alkaloidal reactions. On the addition of platinic chloride, 
a salt crystallized out, which gave precipitates with phospho-molybdic 
acid and tannic acid. ! 

(2.) Similar culture fluids were inoculated with the putrefactive 
bacillus and micrococcus' respectively. After six days’ incubation at 


36° C., the fluids were examined by the Stas-Otto process. The 


alkaloidal body was xo¢ obtained in either case. 

One is therefore led to ascribe its production to some other microbe 
not yet isolated—unless it be a mixed result also. 

There are no doubt other alkaloidal bodies present, but this is the 


only one I have as yet been able to obtain in a crystalline form. . It 


remains for my further investigation to determine what the other 
alkaloidal bodies are; in how far they are specific, 7.e., associated with 
individual bacteria, and finally their physiological action. 


Changes observed under experiment with peptones :— 


The solutions of peptones (1—2 per cent.) were treated in the 


following manner :— 


Series A + a mixture of putrefactive microbes. Incubated at 35° C. 
Series B + putrefactive micrococcus. Incubated at 21° C. : 
Series C + “a bacillus... Incubated at 35° C. | 


A.. The first products were leucin and tyrosin. 


On the 8rd—4th day; NH3, CO,, and H,S were formed. The 
indol reaction appeared on the 4th day. — 


After distillation (14th day), I obtained indol, phenol, and butyric 


acid. No skatol or valerianic acid was detected. 
Remainder—-unchanged peptones, as well as leucine and tyrosin. 


Of B. The first products were leucine, tyrosin, NH, CO,, and H,S. 
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_ A trace of fatty acids. After distillation (14th day), I obtained indol, 
but no phenol, skatol, or valerianic acid. Remainder—peptone, and 
much Jeucine and tyrosin. 


Of C. The first products were leucine, tyrosin, NH, CO,, Hes, 
butyric acid. After distillation indol and phenol: no skatol. Remain- 
der—peptones, leucine, and tyrosin. 

Whilst the bacillus again proved itself the more active inducer of 
chemical change, in neither case was the decomposition so complete.as 
with the albuminate. The peptones were not completely broken up. 


_ This might be due to the differing nature of the soil, and its attenuating 


raat |e 


_ effect on the microbes grown in it. The process has become more or 


less modified in albumen peptones. 


Investigation for ptomaines :—This was carried out in the same way 
as with the albuminate. In all three cases the results were negative, no 
ptomaines being detected. Thus these experiments tend to show that 
the microbes do no¢t produce alkaloidal bodies in peptone solutions. 

_ It was next sought to investigate the action of  non-putrefactive 
bacteria on albumens and peptones. _ ; 


Scurf Bacillus (a non-pathogenic microbe). 


A. 5 per cent. albuminate. Incubated at 35° C. Peptones were 


rapidly formed. Then leucine and tyrosin ; NH; and COQ,. 

_ After 14 days no indol, skato], or valerianic acid was detected. There 
was just a trace of some fatty acid. | | 

_ Remainders = much unchanged peptone, leucine, and tyrosin. 


B. 2°5 per cent. albuminate. Incubated at 35° C. 
- The results were identical with those obtained from A. 


©. 2 per cent. peptones. Incubated at 35° C. 


A large quantity of leucine and tyrosin was formed. No indol, 
phenol, &c. were obtained. A trace of fatty acids was present. 


_D. Alkaloidal bodies :—Results negative with the albuminate and 
the peptones. 


Anthrax Bacillus (a pathogenic microbe). 


A. The products were peptones, leucine, and tyrosin, also carbonic acid 
and a small quantity of fatty acids, which did not contain amongst them 
butyric acid. : 

What these fatty acids are I have not yet determined. I am con- 
tinuing the experiments in this, direction, especially with regard to the 
effect of these chemical products on the development. of the bacilli. 


B. The 2°5 per cent. albuminate. The results were of a similar 
nature to those under A. 


C. The products were leucine and tyrosin in small amount, as well as 
a trace of fatty acids. A large remainder of unchanged peptone. 


D. Alkaloidal bodies :—None were detected either in the albuminate 
or the peptones. Hoffa found that a toxic base was produced in meat 
broth, but this does not seem to occur with albumen or peptones. 

These results seem meagre, but are nevertheless very interesting, It 
is remarkable how little change the scurf and anthrax bacilli produce in 
peptones, and yet grow well. One is led to ask the question do they, 
for purposes of nutrition, regenerate the peptones into a form of albumen, 
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No. 7. 


Report on certain Bacrerta in their observed RELATIONS with 
ay DIGESTIVE Processus; by V. D. Harris, M.D.London. 


‘Tue intestinal canal is well known to contain several species of 
micro-organisms, some of which are doubtless called upon to play definite 

parts in the processes of digestion. These micro-organisms, or their 
parents, have been for the most part introduced into the intestines 
_ through the stomach along with the food and drink; and their presence 
therein suffices to demonstrate that some micro-organisms at any rate 


regs eek 
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- juice. 
It is obviously of great importance to ascertain what are the cir- 
cumstances under which micro-organisms pass unscathed through the 
_ stomach; to discover whether the presence of micro-organisms in the 
‘intestines is due to their power of resistance to, or to their accidental 
escape as it were from, the full action of gastric digestion ; and further 
to test the action of the gastric juice upon given micro-organisms ; and 
by varying the experiment to establish the nature of the conditions by 
_ which a particular micro-organism is destroyed in the stomach in one 
ease and is not destroyed in another case. 


Tf these matters were adequately understood an insight might be 
_ gained into the conditions necessary for the infection of the system 
through the alimentary canal such as undoubtedly occurs in some 
diseases, e.g., typhoid fever and cholera, and in like manner into the 
means of preventing infection of the animal body in this way. Many 
researches have already been made in various directions with a view to 
settling one or other of the problems which are involved. Such 
‘researches have been valuable in many ways, and have given much 
information upon many points; but so far they have been to all oP 
pearance somewhat conflicting in their results. 


Accordingly, during 1888, I was instructed to make experiments 
with a view to determining the effect of passing known bacteria 
into the stomachs of certain animals by administering them with 
food or drink, after a period of fasting. So far as these experiments 
have gone pure cultures of bacteria free from spores have alone beer. 
employed. The animals experimented with have been cats as repre- 
senting carnivorous feeders ; mice as representing mixed feeders ; and 
 - guinea-pigs as representing eegotahie feeders. 


As a preliminary to attacking the main problem,—.e., what action the 
- gastric juice of certain animals exerts on specific micro-organisms in spore- 
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app. B.No.7. less phases, which is after alla very portital section of a larger subject,— — 


certain experiments were made with a view to discover whether 
the greatly prolonged action of the natural gastric jnice of the above- 
mentioned animals is sufficient to destroy such micro-organisms as may 


be supposed ordinarily to enter the stomach along with the food. In the- 


case of micro-organisms thus entering the animal body, and escaping 
destruction by prolonged action of the gastric juice, considerable 
time und attention have been devoted to their cultivation and study. 


Betore, however, entering on an account of the methods adopted and 
the results of my several experiments, it will be as well to mention 
briefly the outcome of previous experiments by other observers directed 
towards the same end, viz., thé determination of the destructive power of 





the gastric juice, and also the steps by which their conclusions were — 


arrived at. 


Firstly y, there are the experiments which have been made ee 
the animal body with artificial gastric juice, that is to say, with hydro- 


chlorie acid of various strengths, with or without pepsine in certain 


_ proportions. 


The experiments of E. Frank (Deut. Medicinisch. Wi ochenschrift, 
No. 20, 1884, 2. 310) were of two series, the one made with tuberculous: 


matter, the other with anthrax material, With the first we have no 
special concern at the present time. His anthrax material was fresh 


blood, and in some cases pounded spleen, from recently dead animals 
infected with anthrax for the purpose. His artificial gastric juices 
were of three kinds, each consisting of—(a) pepsine solution alone ; 
(6) the same pepsine solution plus hydrochloric acid; and (c) a solution 
of hydrochloric acid alone. In each case 3 to 4 drops of anthrax blood 


were added to 10 cc. of the pseudo-gastric juice of the experiment. 


The experiments with the spleen material were made with similar 

gastric juices (a), (6), and (c), but with different strengths from those 
employed in experiments with the blood. Frank’s results, put very 
shortly, showed that pepsine alone did uot destroy the virulence of the 


anthrax material, but that the acid aes as also the acid along with 


pepsine, did do so. 
Falk* using fresh pieces of the spleen of anthrax-infected sheep 
(either solid or pounded up) found that this material whether exposed to 


the action of the natural gastric juice for 24 hours at 38°-40° C., or to— 


hydrochloric acid alone in solution above 1: 1: 1,000 strength, lost its 


power of infection. Falk also found that on some occasions gastric 
digestion killed anthrax spores ; differing herein from Koch, who. had 


found that though gastric juice could destroy the anthrax bacillus itself, 
it was powerless. against its spores. 


-MacFadyen,f in his paper detailing a number of exceedingly careful 


experiments with artificial gastric SHIee, takes exception to the results — 


both of Falk and of Frank on the plea that their experiments were not 


made with pure cultures, and that no distinction was made between 


spore-free and spore-containing material. It is true that Frank’s 
experiments were not done with pure cultures, but it seems hardly 
fair at any rate to infer that in the case of Falk too no distinction 





“ Uber das Verhalten von Infections Stoffen i im Verdauungs Kanal.” Virchow’s 
bavcntie vol. xeiil. 


tT Behaviour of bacteria in the Digoctre tract. Journal of Anatomy and Physiology. 
Jan. 1887, p. 227. 
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was made between spore-bearing and spore-free bacilli; because he 
_ treats separately of the spore-containing anthrax material and goes out 
of his way to say that the results of his experiments therewith were not 


constant, since some showed that the gastric juice possessed power to 
destroy the spores, whereas the majority supported Koch’s opinion, that 


it had no power to do so. 


‘There can, however, be no doubt that Macfadyen’s methods were 
more satisfactory because more definite. He used pure cultures, 


-making distinction always between spore-free and spore-bearing bacilli, 
and he invariably distinguished between mere arrest of development 


and actual death of the bacteria. We have here only to do with his 
experiments with anthrax and with Koch’s comma-bacillus; the many 
other micro-organisms he employed do not now concern us. His experi- 
ments were made with pepsine,* previousiy heated to 100° C., with 


hydrochloric acid, and with a mixture .of the two substances. These 


were severally mixed with the gelatine nutrient medium about to be 
used in plate cultivation, and in each instance two drops of a second 
dilution of a pure culture of the micro-organism experimented with in 


- distilled water was added to the particular medicated medium employed. 


Control inoculations of non-medicated plates were at the same time made. 
The conclusions drawn from his experiments were as follows: (1.) 


There is no hindrance to growth of anthrax exerted by pepsine acting 


alone, and, a fortior?,no killing of the bacilli. (2.) Hydrochloric acid 


is the active germicide of the gastric juice, but its action is much less 


powerful than has been hitherto supposed; anthrax continued to grow 
‘in plates containing 0°1°/, hydrochloric acid. (8.) Pepsine does not 


help and does not hinder the action of the hydrochloric acid. (4.) ‘The 


quantity of the pepsine employed does not make any difference. : 
Secondly, there are the experiments made on the action within the 


_animal body of the natural gastric juice by passing the micro-organisms 


through the stomach of a given animal. Reference need only be made 
to the experiments of MacFadyen.f This observer experimented 
with dogs, whose gastric juice is known to contain much free acid. 
The plan of experiment was as follows: The animals were fed on a 
small quantity of lean meat, were then starved for 24 hours, no water 
being given them during digestion, were then fed on the micro-organism 
experimented with, and were killed with chleroform four or five hours 
subsequently. Plate cultivations were then made from the contents of 
different. parts of the alimentary canal, The result of his experiments 
with spore-free anthrax cultures and with cultures of Koch’s comma- 


- bacillus, was that no growth of either of these micro-organisms was 


found in the gelatine plates. 

When, however, to dogs previously starved for 24 hours, 200 ce. of 
water, containing a quantity of anthrax culture-material or alternatively 
a quantity of comma-bacilli culture-material were administered, three 


~ eolonies of anthrax were obtained in a plate culture inoculated from the 


jejunum, but no growth of the comma-bacillus made its appearance. 

Some later experiments with dogs, fed with water and comma-baculi, 

and killed within an hour of the feeding, gave abundant colonies of the 
-pacillus in the gelatine inoculated with matter from the small intestine. 





* McFadyen says, “I was able to heat it up to 100° C., and so to sterilise when 


dry, without its losing its properties.” 
* Journal of Anatomy and Physiology. Apl. 1887, p. 418. 
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The experiments which have been undertaken during rere Bey. be ee 


treated of under two heads. 


Series I. 


The first series of experiments had for their object the determination 
whether micro-organisms ordinarily present in foods, water, and air are 
able to resist the prolonged action of the gastric juice, under circum- 
stances most favourable to its action. 


For this series of experiments cats as Cee animals chigty 
living upon flesh, and guznea-pigs as representing animals chiefly living 


upon vegetables were employed. Mice as representing mixed feeders 


were not used. 


The exact amount of free acid in the cat’s stomach has not been 
estimated, but it must be considerable. These animals are usually con-— 
sidered to be clean feeders under or dinary circumstances, but they will 
freely eat tainted meat. Guinea-pigs are very clean feeders. The 
different species of micro-organisms which pass into the stomachs of 
animals must be very numerous. ‘They must include the usual air germs, - 


as well as those which are specially found in connexion with decompo- — 


sition. Many of these find, under ordinary circumstances, a favourable 


nidus in the mouth and develop there with considerable activity. 


Fliigge* states that although by microscopic examination the varieties 


of buccal micro-organisms appear to be many, yet few can be isolated. 
This is apparently contrary to the researches of Miller,t who has isolated . 


no less than 25 different forms of bacteria from the saliva. The numbers 
of micro-organisms which pass into the stomach of vegetable feeders are 


however probably much fewer than in the case of flesh’feeders, and for 


this reason the two kinds of animals mentioned above were experimented 
with, in order to contrast the one with the other. 


The method of experiment was as follows :—The experimental animal | 
was fed at a certain time with a full meal of its usual food :—in the case 
of the cats, with recently cooked lean meat and a little milk; and in the 
case of the guinea-pigs with clean cabbage leaves, carrots, potato, or corn. 


The remains of the meal were entirely removed out. of reach of the 


animal, and it was afterwards kept without food for 24 hours (more or 
less, as is shown in the subjoined tables). After a determined number 
of hours had elapsed the animal was killed ; generally by bleeding—as in 
one case when chloroform had been used for the purpose, considerable 
regurgitation of bile into the stomach had taken place.. ‘The abdomen 
was opened with usual precautions, and the stomach pulled forwards 


with sterile forceps, and opened in one or more places with sterile — 


scissors. Into each opening a sterilized piatinum wire was inserted, and 
a scraping of the mucous membrane taken therewith. With the material 
thus obtained tube cultures were made upon nutrient peptone gelatine, 
and the tubes were. placed in an incubator at 20° C. The tubes were 
carefully watched, and if any growths appeared they were used to make 
further plate cultivations by the process of dilution. The growths on 


the plates were carefully studied and examined, both fresh and when 


stained, the staining reagent mostly employed being Weigert’s aniline 





.* Die Mikro-organismen, 1886, p. 310. 


Jt Hinige gasbildende Spaltpilze des Verdauung stractus (Deutsche Med. 


Wochenschrift, No. 8, 1886). 
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- gentian violet solution. By these means it was possible to isolate in- Avv. B. No.7... te 
dividual organisms the growth of which in gelatine tubes was further 6, catan 
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Taste of Exprrments to determine the different Specs of Micro- (S083 PyPm 

B ORGANISMS present in the Stomach after a fasting Period of 

; _ Twenty-four Hours and upwards. . 

etn S f 

Be a : of Time t pecies 0 

E> No Experimental | between pope Re-action of | Micro-Organisms 

Sie nimals. last Meal Biomech Stomach, obtained 

: and Death set therefrom, 

B in Hours. 

 - 1 ‘| Guinea-pig -|, 24 Collapsed andj] Acid - - | None. 

a Se empty. . 

Y 2 | Guinea-pig = 26 Nearly empty ; | Strongly acid - | Two (a). 

cS f4 only a small 

7 ‘amount of gru- 

We mous brown 

fiuid. ‘ 

Ste - i] 

$3 -|Guinea-pig .-|. 28 Not completely | Strongly acid - | One (3). 

ES empty. 

Be A Cat et 26 Contained some | Neutral - - Two (e) , 

F . regurgitated bile. 

% ve | Cat meer atts 24 Contracted. and | Strongly acid - | No growths of 

4 : empty; dry. ' micro-organism, 

3 ey Moulds only. 

& et 6 : Cat - - 24 Empty - - | Strongly acid - | Two (d). 
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‘Of the four guinea-pigs used, in one there was no growth whatever Results. aS 

obtained on inoculation of culture tubes with matter from the gastric 
mucous membrane. In all of the other cases there were very few colonies : ve 


in each cultivation (in No, 7 there were enly about half-a-dozen), 
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in’ irregular colonies, and growing but slowly in depths of the culture | 





although two or possibly three species of micro-organisms — sofia, hea 





made out and isolated. The cultivation from the Sean mucous wer 


brane of the five cats showed growths of micro-organisms in four — 


instances. The Brerne from all of these cats were remarkably alike. 


Particulars ve as follows :— 


(a.) No. 2, Guinea-pig.—The two species of micro- -organisms 
which were ieslatda from this case were :-- 7 cS Wee 


/ ° e ° . ° if ‘ Lae 
1. Very superficially growing semi-transparent growths in larger or 
smaller rounded colonies, not liquefying the gelatine nor growing intoits 


substance deeply ; producing a faintly disagreeable odour. They consisted 


of stout motile bacilli of various sizes; one rounded end of the bacillus — 


showing marked spore formation. They appeared to resemble the bacillus 


saprogenes (1) of Rosenbach more than any other variety of micro- | 


organism, 


2. Rapidly growing colonies, producing first of all an umbilication 


of the gelatine, liquefying it with moderate rapidity, and producing a 
cloudy TAnid with whitish sediment. They consisted of ‘motile bacilli 
corresponding probably to bacillus subtilis. 


(0.) No. 3, Guinea-piy.—The single species noticed in this case 
was pre cisely similar in its mode of growth to the preceding form (a. 2). 


(c.) No. 4, Cat.—Two species of growths could be made out inthis — 


Case, 


regular andcircular fashion ; not growing rapidly or liquefying the gelatine. 
Appearing under.a low power, in zones noi unlike a carbonate of lime 


calculus. In tube cultures, growing along the needle line around minute — 


foci, not liquefying the gelatine. They consisted of very small bacilli with 
rounded ends, the protoplasm collected chiefly into the ends of the rods. At 
first sight, undér the microscope, the organisms appeared to be micrococci. 


In addition there were in the tube about four colonies of a semi- -trans-_ 


parent white shiny-looking growth ; not liquefying the gelatine, growing 


medium. Although growing somewhat differently to the above, they 
appeared under the microscope to be similar organisms. 


2. Rapidly growing colonies, superficial not deep, semi-transparent, | 


not liquefying the gelatine; very similar in mode of growth to (a. 1). . 


(d.) No. 6, Cat.—In this case, | out of six tubes inoculated sey 
scrapings fram the mucous membrane of three separate districts of the 


stomach,—viz., from the oesophageal part and from the greater and lesser 


curves respectively,—there was at once in four out of the six a great 
growth of moulds and a very sparse growth of colonies of micro-organisms. 
In the other two tubes moulds only were seen. ‘The colonies were of 
two kinds. 


. Semi- -transparent, white, slowly growing and rounded, small for the 


1. About six colonies; more or less opaque whitish yellow, growing in _ 


baa part, growing slowly also in streak cultures, not liquefying the 


gelatine, appearing “along the line of inoculation ih small bead-like foci. 


These in micr oscopical appearance and mode of growth are similar to. 


Gd) culecogt | : 


2. Yellowish rounded colonies larger than the above, growing more 


quickly, and not liquefying the ‘gelatine. In tubes, growing in a thick 





Sa 
- moist uniform line, light yellowish-brown in colour, not unlike a line of App. B. No, 7 aie 
_ yellow paint. A considerable amount of trouble was required before Geeta ae 


rtan Ser A ee 
_ these could be obtained pure. They consisted of regular, medium-sized, Bacteria in their ; 


relations with. 
: -micrococei in groups. Digestive Pro- Aeris 


_ (¢.) No.7, Guinea-pig.—This organism is similar to a.1 and to b. ; Farris Dye eee 
it consists of motile bacillus- forming spores, almost certainly the | aes 


- bacillus subtilis. Diets = 


— (f) No. 8, and (g.) No. 9, Cats.—In these cats the micro- 
Ege auins obtained from the stomach were similar, and of two kinds :— 


1. Pale-yellow colonies, round, superficially and not rapidly growing, 
not liquetying gelatine. These are very similar to a. 2. They consisted 
3 “of micrococci alone, of different sizes and generally arranged in groups. 


2. White, semi-transparent, superficially growing, rounded colonies, 

Pict liquefying the gelatine. Moist looking. In all probability the 

: same as (a. 1) and (c. 2). They consisted of stout. bacilli, having 
i _ rounded ends; along with them were micrococcus forms. 


- 


From the foregoing it will be seen :— 


“*(h:) That in some cases (in two Gut of six) no micro- organisms 
Eeauia be cultivated from the stomachs of animals after a fasting period 
of 24 hours. 


_ (2.) That in the remaining four cases the species of micro-organisms 
_ which could be cultivated were few.in number. They appeared to be 
either micrococci or spore-forming bacilli.* 


x (3.) That when the fasting period was of a few hours’ duration only, 
~ micro- -organisms were present. in ‘each case, but that the species 
; capable of growth were not greatly increased in ee, 


And it may be inferred :— 


_ (4.) That few of the many kinds. of micro-organisms introduced 
into the stomach along with food and drink are able to survive for 
_ four hours the action of the gastric juice, and that stiil fewer survive 
that action when it is prolonged for 24 hours and upwards. It is pro- 
x - bable, therefore, as regards the many species of micro-organisms found 
in the intestinal tract “either that they have passed quickly through the 
stomach ; or that during their detention in the stomach the action of 8 
the gastric juice was not being energetically exerted; or finally that i 
they have passed through the stomach in the spore condition. It 
is by no means to be assumed, however, that what is true of the spores ie ae 
of certain micro-organisms, as regards resistance to the action of the se 
- gastric juice, is true likewise. of all spores. AR rae 3 ant 
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The. second series of experiments was directed to ascertain whether Micro- -onganisms ae 
a , purposely intro- , - 
_ particular pathogenic micro-organisms, viz., the anthrax bacillus, and Wee e 
the comma-bacillus of Koch, can be recovered from the intestines after animal body: = =  — > 


having been administered to cats and to mice along with food. whe ie: 


It will be recollected that, speaking generally, the majority of former 
observers, experimenting chiefly with mice, guinea-pigs, and dogs, have 





__* B. Bienstock, Uber Die Bakterien der Faces (Zeitschrift fiir Klin Med., vol. viii., 
1884, p- 7) appears to think that micrococci are destroyed by the gastric juice. 
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found that anthrax bacilli free from spores are destroyed _ in the 
stomach ; and that Koch’s comma-bacilli meet there with the same 
fate. MacFadyen, * however, has shown, as already mentioned, that, if 
given in water to starving dogs, anthrax bacilli not containing spores | 
will pass through the stomach unscathed, and may be recovered from 
the intestines ; ‘and, further, that Koch’s comma-bacilli given to Oey 
in water may ‘likewise be recovered from the intestines if the dogs are 


_ killed within an hour. 


In this series of experiments the following method was used dt he: 


animal to be experimented with having been kept for 24 hours without — 


food, the typical fluffy sediment only of a broth culture of spore free | 
dneibas was administered to it mixed along with milk or other food. 


At a determined time after this feeding the animal was killed. Its 


intestines in certain districts were then opened with antiseptic pre- 


platinum wire. ‘These scrapings were next thoroughly distributed, in a 


“sterilized: test tube, through sterilized saline solution (0°6°/,) by 





pa 


i 


cautions, and scrapings of the mucous membrane were taken with a — 


vigorous shaking. From this saline solution, gelatine-peptone plate | 
cultivations were made by the dilution process. ‘These plate out 


tions were watched from day to day, and the growth of colonies of | 
‘micro-organisms noted. Cover-glass preparations of them were also — 
made and examined from time to time. If any colony exhibited — 


in its mode of growth or in its appearance under the microscope any 
likeness to anthrax, sub-cultures were made of. it. If the growth — 


still exhibited a likeness to anthrax, it was introduced by means of a 


capillary pipette into the subcutaneous tissue of the thigh of a guinea- : 


pig or of a white mouse. The only evidence which was considered to 


hy 
v 


be conclusive of a suspected growth being anthrax;was that when intro- — 


duced into an animal susceptible of anthrax it produced therein the | 


characteristic symptoms of that malady followed by death, with the pest” 


mortem appearances peculiar to the disease. 


In some cases (indicated in the annexed table), instead of the benth 
culture of the organism, anthrax was administered in the form of the ~ 
spleens of animals which had recently died of the disease. These were 
either pounded up with food; or were administered in the solid i 
to mice, as they will eat it freely i in that condition. | 


In the ease of the comma-bacilli, great care was taken to procure ed 


pure cultures. For the rest, the method of administration and of after 
experiment was essentially the same as with anthrax; but the presence © 
or absence of the particular micro-organism in the plates could of — 


course only be tested by the mode of growth and by the microscopical 


appearance of the various colonies. 








* Loe. cit. 
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~ App. B. No. 7, 
On certain 
‘Bacteria in their 
relations with’ | 
. Digestive Pro- 
~ cesses; by Dr. 
Harris. | 
Results. 
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From the foregoing table it will be seen that in the experiments 
with three cats, one guinea-pig, and four mice, no anthrax cultivations 
were obtained from the intestines 2 to 4 hours after administration, ~ . 
by the mouth, of what is to be regarded as spore-free anthrax material. 














( ' ig co 
These experiments then go to support the statement that anthrax 
bacilli not containing spores are destroyed in passing through the — 
stomachs of certain animals. And upon the whole they perhaps 
indicate for cats and mice a somewhat greater destructive power of the .— 
gastric juice than would appear from MacFadyen’s experiments tobe 
possessed by that of the dog. _ 
# 
Tapp of Experiments with Kocn’s Comma-BAcILLus. — a 
l 
Antecedent 
Fasting,and ~ 
pen ae Oe Post-mort Part of | Result of 
. etween Ad- omma- | Post-mortem . esult o 
No. ae eenmen ministration bacillus ; how; Condition of par seta ‘| Culture of 
ga of Comma- |administered.}| Stomach, on aaiad Specimens | 
bacilli and ,_ ° . 
Death of 
Animal. 
1 | Cat, medium | 24hours. Cat |Cultivationin| Stomach and | Middle of | No  appear- 
size female.| killed with | sterilebroth,) intestines ileum. ance of 
chloroform 33} giveninmilk.| ' collapsed ; comma+ba- |. 
hours after and empty. cilliongela- = © 
geeiniaye tine plates. 
‘ion. 


2 | Cat,old, full- | 24hours. Killed) With meat -| Empty /-| Middle of|No comma- | ~ 
grown tabby.) 4 hours after é - smallintes-| bacilli colo- . 
eva elie , tine. nies, 
ion. : 





From the above experiments on cats (those only as yet completed) 
support is afforded to the statements of Koch and others that the comma- 
bacilli are unable to resist the action of the gastric juice. . a 
- Some additional experiments, not yet. completed,.go to show that — 
anthrax spores are able to resist for many hours the action of the gastrie 
juice. ' 
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